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GREETINGS FROM THE NATIONAL PRESIDENT 
The Society of the S Sigma Xi, having its fiftieth | mile- 
4 stone, has: every reason to look forward with confidence to the coming al 
mean that th organization can content with past 
that there are problems awaiting solution. Quite the 
contrary is the situation. Confidence may be felt for the future in the belief 
that correct answers to o our problems will be found, and therefore that | past 
achievements, , splendid as ‘they are, will be excelled in the years. that lie ahead. 
Every type of association, if it is successful and continues to expand, will be 
iaced periodically with important problems of organization and policy. So 
it has been with Sigma Xi at various periods during its past history. and such 
is the condition which confronts our Society at the present time. For over a ; 
ma year a National Committee on Organization _ and Planning, with Professor 
i & Gortner of the University of Minnesota as_ Chairman, been con- 
cerned with the Sigma Xi of the future. _ The recommendations of this Cétn- 
mittee will probably be ready for presentation | to the Society at the next annual 
meeting. ‘It would be vi very helpful if the | chapters, during the coming months, 
would carefully consider the national policies of Sigma Xi and suggest none 
changes to the Committee. Undoubtedly many of these w vould be of great value — . 
to our organization and the ideal to which it ‘dedicated : the encouragement 
of research in science. To this worthy am, the executives you have chosen 


age their wholehearted cende: a vor. 
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duate work was done © 


service during the Great War. He is the author of several manuals of biology - 


Wand the editor of the Evolution of Man, and the Evolution of Earth and Man. 

He has served the Society of the Sigma Xi as a member of the Executi t. 

ommittee, of the Semi-centennial Committee, and as chairman of the Com- | 


nittee on Lectures and Publications, and as a member of the 


q 
Baits a professor o ratory, served Jarfare al 
¥ & ‘here he has been ine Biological Laboratc in the Chemical Warf: i 
mat Yale, where f the Marine | was a captain in the 
nvestigation, was a > 
of the ¢ Navy Gas Inve 
Lag 
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<a The title of this otis will be familiar and, I hope, sugges 
= are acquainted with Dr. W. B. Cannon’s book, “The W isdom of the Boy: 
The use of the term wisdom in this paper, as in Cannon’ s book, is of course a | 
“restricted one. W ebster defines wisdom | as the ability to judge soundly 


otherwise phrased, wisdom is knowledge with the capacity to make due use oj 
a st Of course Cannon could not ascribe to the body wisdom in this s sense. It 
can scarcely be said that the bodies | of animals or men possess the knowledge 
or the ability to judge soundly in the ordinary meaning of such terms. So {a 
as as the 1 mind is concerned, of course, such abilities could not be considered out | 
of — for mind is precisely that aspect 0 of the living cena organism whic 


- intelligent foresight. Rather do we mean to speak of that kind of wisdom oi 
the mind which seems to function as automatically and in- some instances as 
“unconsciously as. the wisdom ascribed by Cannon to the body, which 
related in the same way to its protection against injury. ——-. « 

WwW ithout being deterred by the teleological implications of the innumerab}: 
self-defense | ‘mechanisms to which the body Tesorts in the presence of injurious 
agencies, Cannon sets forth the facts” concerning. ‘the « existence of such device: 
_ in an impressive array and with unimpeachable ev idence. Dr. Carrel rehearses 
a many of the same sort of facts in his recent more popularly read book, “Man 
the Unknown.’ In Carrel’s book, however, r, speculation : seems so frequently to 
eo run ahead of facts that | one is not encouraged to use it as a source of authorits- 


In his address delivered at the installation of the Tulane University _ chapter 


~ imply. the accumulation of shouts nor or does it imply | a conscious action «i 


Human Body's Defense Against Disease,” and indicat ted hh how its 
nechanisms. operated in various infections. His address, as 7 you know, wa 
published in the Sicma Xr Quarrerty, June, 1924. I have long wished 
_ the mental side of this dramatic story might be told. Of course ti cannot hope 

7 accomplish such a task on this « occasion. . The ‘most ‘that I can expect to do 
is to present some_ bits of evidence that mt there is a mental side, the most 
In Cannon’s book we read the story sae the maintenance of delicate balances 

and vigilant defenses against invading toxins and other forms of injury to the 
_ organism, and also the body’s equipment for n maintaining equilibrium or or homeo- 
stasis in its: functions, without which | survival would not be possible. 
body, for example, may be exposed to 257 degrees, Fahrenheit, of heat withow 
change in internal temperature. _ Aretic animals, on the other hand, may be 


as low as 31 degrees below fall in 
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THE WISDOM OF THE MIND- = 
B bodily temperature. The heat produced in 1 the body by extreme mu muscular es 
would, if not promptly dissipated, cook its albuminous substances, so that they 7 
would, we are become as | stift as hard- boiled he Tactic 


dy.” eck sucl h sudden and disastro changes and to maintain homeost 

ge Many other delicate balances must also be maintaine ka he body must — 
|). constant supply of water, salt, sugar, proteins and fat. _ It must stand ready — 

se of Bio manufacture anti-bo -bodies of indefinite varieties for combating invading 


pathogenic organisms. adaptive processes carried out in the body, the 


ledge innumerable ways in which it repairs damages, removes dead tissues 
lies, made modern surger possible. On the basis of this 
o far foreign boc Gd P 
1 out 5 knowledge horses: have been ma ade beasts of burden i in a new sense, w hile « other 
hich me creatures have been domesticated to the higher purposes of stains and life- 


\ 


The intention of this” paper 1s, In pursuance o the notion a in the 


on of E title, to point out that the mind, no Jess than the body has its devices, 

m oi ‘ mechanisms, or modes of response by which it b seeks to maintain its equilibrium = 
es as and to defend itself. against and injury. patron saint ‘medicine 
ch « eam was born in the fifth century B.C.; the patron saint of scientific - psychology Bas 


7 | 7 was born in 1832, A. D., and set up the first laboratory for experimental work © 


erable in this field in 1879, _ Not: for some years, therefore, can anyone hope to parallel > 
the work of Dr. and write as full and a book on The Wisdom 
ot 


wee of the Mind. _ When such a time does arrive, the brilliant achievement of 


levice 
tone medicine - in prolonging the physical life expectancy of human 1 beings | will h have 
“Mar been matched an equally important. achievement ‘in the prolongation of 


itly to | ) mental vitality and in the improvement of the quality of human existence. But | 
5 ® that we are by no means lacking in facts concerning the wisdom of ‘the mind 


if in its defense against disease I shall. attempt ater” to ‘show. Permit m me first, 
hapter | however, to say that the entertainment of — such a hope as this does not rest 
entirely upon analogical reasoning, but upon direct observation of facts, 

independence and gener erally i in of the analogous facts concerning the 


v, was defenses of the body. oe 
d that The use of analogy, everyone know s, has led to many great ientific 
mi hor ¥ discoveries, and, as Alexander Bain said, the capacity to make use of it is” a 


mark of great minds. | Meslay, how ever, while usually suggestive and some- 


0 do 
a times convincing, is nev er proof. Hence, by reason of these very qualities, 

be su subtly misleading. Mi It has been particularly misleading in psychology. 
alances . The analogies most commonly employed in psychology are. naturally those 
to the ccrived from the medical sciences. The history of the relationship | between 
homeo- psychology and ‘medicine ‘dates back into’ the stages” of the development of 

Man's | knowledge i in general at which lines of distinction between medicine, philosophy 
without | Sand religion had not yet appeared, the Phy: sician in primitive society being at 
nay ve a the same time the thinker, the ritualist and the healer. 7 The lines of demarca- 


tions between these functions are not even yet clearly drawn, for they all still # - 
B have some forms of ritual, some forms of philosophy, and they all endeavor | an 
g healing of some kinds. - at any rate philosophers of today do not write 
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as } such are not a to make contribu. 
ed m nds found a 


as it has always been; from century to ce entury even up t to 
our day, psychology may be said " have had its origin. . hat ancient question 
is involved in the issue before us. Does the old ie Seay for example, about a 


sound 1 mind | in a sound body me can that, given a sound body a a sound “mind 


necessarily follows, as we seem to imply when we hang “up_mottoes in our 
ed gymnasia? Or is it true that the mind and the body each has its own laws of 
: health, its modes of self-defense, its wisdom, and that ignorance or disobedience 


of the one, as of the other, carries its own peculiar penalties ? a yg ae 


Moreover, psychology, being a young science, has always been tempted to 
borrow the _methodology of, and to identify itself as | closely as possible with, 
the older and better established sciences, in order. to secure a ‘little ‘reflected 
prestige. From the faculty psychology of Sir William Hamilton to the use oj 
geneticism as an heuristic principle by Hall, yielding to suc h a_ temptation, 


while it has checked off : many blind alleys into which future inv en need ; 


not be enticed, has proved costly in time and resources. 
It is nothing more than justice to add, ‘however, that reasoning by eas 
ot a fallacy origina ating always’ vin psychology itself, but is. quite often 


_ imported into it abe xtra, The most conspicuous example of such an importa- 


tion is the one for which we are indebted to Sigmund Freud. 
reed not say to you that F reud has had « a profound 1 influe nce upon the 

tut ‘drama, art, social and ‘political science, religion and morality of 
our day, as well as upon psychology ~~ cannot of course deal with his entire 

em in thi onnection, te WwW ith the desire to make “full acknowledgme nit of 
“his contributions o of “abiding \ value I wish in the first place to call attention to 
the fact that in his incursions into the field of psychology Freud has ignored the 


2 ublished conclusions of others _ who have labored in that it field, and secondly 
to point out that analogies: stick « out ‘prominently. in his conception of the “nature 


and constitution of the human mind, in his ‘theory of the causes of tae 


“neuroses, and in his therapeutic technics. — 


— to his theory of the nature of the human mind one sees in it many Sis we 


analogies derived from the study of anatomy. Freud’s psychology is a on of 
=home- made organology, corresponding in some respects with the now passe 


‘doctrines | of faculty psychology. _ The mind to him seems to be | a sort of cor 


its 


poreal entity, with sub and super layers, in which mental materials may be 
shifted from one level to another, and which 1 is seemingly capable of suffering 

=. which may, as he says, leave scars” that remind one of the 
_ Charing crosses of London, which stand as monuments of grief for the dead 

Not only have 1 mental processes become reified in the hands of Freud, but 
* have even become personified. He employs such beings as the id, a sort 
of enfant terrible of the soul, who is irrational and amoral and totally incapable 
of dealing with reality except i in primitive ways. The 1e ego is that aspect, or 


being, of the mind which, come into with the 
world and which 
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the main, and in "* main conscious and cognizant of “objective 
member of the group that makes up the human personality is the super- 
In childhood we tend to identify a a portion: of ourselves: with parents an d 
to. act as we think they would have us act. ¥ This begets the super-ego and lays _ 
the foundation for the irrational acceptance of eappartty ot every sort in adult — 


life such as dictatorships and religious superstitions. The ego, as” one author 


F puts it,’ is caught + between the ‘ ‘irrational drives of the id and the irrational 
commands of the super-ego. ” Each of these three par: ssitic selves seems to 


have a a personality of it its own, each its own sense of values. The ego will 
suppress the drives of the id, w 

super-ego by expressing its urges in forms. the ego 
be caught between the upper and the nether "member of t of the triumvirate with 


«© There is still another member if this myste rious group, or mental staff, 


namely, the censor. — This: creature, if we may so call it, resembles the Socratic = 
daemon in acting a a guardian. of the entrance fro 
conscious mind. me houghts and_ wishes being disallow ed by the conscious mind — 
are relegated to the unconscious mind and put under the guardianship of the = 
censor, whose wz atchfulness they ape except under the camouflage 
symbolic disguises, The censor ‘lets them by ae aha he fails to recognize | 
them. the now ancient faculty psychology the human mind like a a 
To at seems more a me na agerie. To 


by Freud. hat his conceptio ns are in many. respects. out of 


with modern science in general and acaba in particular needs scarcely to 
be said. Just as the physical sciences: have ‘repli iced the older notions of par- 


ticles of stuff by ‘centers and vortices of | energy, so psychology, working inde- 
pendently in its own field, has found it necessary to abandon the notions of a, 

processes. 


“ments al entities, and to > attempt to explain its ome ‘rms processes. 


So far as ‘the resort to pe rsonification as as a ‘mode ip 


i 


a drained or + disinfested by the technic of Psy choanalysis, | 


Fr 
reud’s ¢ conception of causation of is and 


objectionable scientific ally. _ eaving aside the notion that the mental corpus 
can be traumatized locally, and through rr re pression ‘may accumulate complexes, 


which, like foreign bodies or pus pockets, must be probed after and remover 


, one come down 
a very fundamental contribution, namely, that one’s ined experiences and 


® their residues have to d do with one’s health of body as well as of ‘mind. In his, a 
first lectures in America Freud said that ‘the victims of that baffling Pandora’s _ 
box of human ills, hysteria, were Suffering from “reminiscences. The estab- 


lishment of this, fact may some day accounted as of comparable value with 
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to his modes of treatment, Freud wales tried 
the use of hy pnosis his” patients, he later abs andoned. Under the 
influence of Breuer he adopted and tried out the method of catharsis, or the 
-“talking-out” cure. . From these first simple trials to the elaborate procedures 
x modern psychoanalysis which | requir: , says Kubie,? an hour a day for from 
one to three years, there have been many developments.  Meswetile differing 
chools of psychoanaly sis, such as those of Jung, Stekel, Burrows, 

and ‘others have sprung up. | 
are considering the Freudian two reasons. s. In the Geet. 
ing toa dictum of the British Medical Society, “a psychoanalyst is sea 
person who us uses F reud’s” technique.” In the second place, a general | critique 
of psychoanalysis, the uses and value of which i in certain - instances may he & Tho 
admitted, does not fall within the purposes of this discussion. Ww e are attempting * P 
here merely to take note of the false a analogies in the F Freudian psychology and emo' 
the costly errors into which they have led and are leading us. One thing a we 
least should be kept in mind, namely, that it is a to judge the ws 


expo 
and 
child 


alidity of therapeutic procedure by the results accruing from its” tse stoo 


‘typh 


sug 
Nature has a way of covering up mistakes. Moreover, suggestion is a potent 
ug especially in those conditions with which psychoanalysts are calle upon 4 
to deal. Freud admits that the faith-healing n methods used at Lourdes, 
based upon radically y different etiological theories, have been more succes) 
; In pointing out what “seem to me to be instances of being misled by fale § 
analogies shall confine myself to brief observations of clinical ‘procedures 
_ based upon these analogies, and in use in current methods of dealing with 
"mental maladjustments and behavi ior difficulties of the young. In this field | 
have done some service, and therefore feel that I have more excuse for speaking 
To Freud, as we recall, the mind ecems to have a sort of corpus, which may 
injuries traumatic episodes. eriences may be pathogenic. 


_ Unnatural d deeds 


iting 


Raze out the w written tr troubles oft the brain, ain, — 
with some sweet oblivious antidote 


: _ Cleanse the stuff’d bosom of that perilous stuff 
W Vhich weighs upon the heart? 
when it “comes dealing with 
actual maladjustments, i is “not far to Along with the child we can 
take the cause as well as the symptoms of his toothache, or his tonsillitis to 4 
clinic and have them both removed. a | hey are: both localized in him. But if 


is suffering from a distortion or we may tale 
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= to Freud, as to Shakespeare, the logical util 
— iately to the pathology itself with a view 

@g lister to a mind diseas’d, doe 
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exposures, pi are discov 
and does on oedinary, and in a model 


One of the epoch- making discoveries in mde psychology revealed the | 
fact that thought | is always about some thing, and hence e that the ¢ the object of 


@ thought must always be considered a fac tor of the thought proce process itself, 


Thought can no more be separated from the thing thought of than motion can — 
be . separated from a moving object. The same law holds with respect to our 
emotional responses, cand behavior "patterns. Likewise, maladjustments 
always maladjustments with respect -environing conditions and situations, 
not just maladjustments in the abstract, and hence they can neither be under- 
stood nor treated in disregard of ‘causal sources, as one might treat a case of 
typhoid without knowing anything concerning the of the infection. 
Sometimes. the causal conditions may be located in the domestic situation, 
in the school and sometimes in ‘other social groups, to which 
victim has been exposed. But no matter where they _may be located, the 
specificity. of their conditioning effects 1 must “be taken into consider: ‘ation in 
devising a program of restitution. In order to be consistent with the psycho-_ 
logical che aracter of such difficulties one must think in terms of etocitloned 
-readjustm rent, ather than an in te rms of teeth extraction ns or tonsillect 
is to say, one must avoid the pitfalls « of analogies. 
Int treating pulmonary tuberculosis we learned not to bothe 
localized “pathology. We have | learned “trust the wisdom of the 
assuming only the task of aleerbillion conditio ns favorable for the exercise of 
this wisdom. . There i is ev idence of the existence of a corre espor onding wisdom of 
the mind. my opinion we shall make progress in dealing with either 
incipient ment: maladjustments incipient until we to 
| utilize and to trust this wisdom of t! re mind, and until we 
favorable conditions for the exercise of it. 
_ The assumption of the existence in the mind of sui generis modes of defense 
does not imply a dualistic "separation of _menta al physical life proc 
Modern psychology is far from insisting upon such a ‘dichotomy. White, n 
his he Meaning of speaking from the of 
takes “position which» is” quite in harmony w eV nt 
psychological thought. He (pp. 175- 176) that 


“the oneness of body and mind, the organism as-a-who 


interrelations between the organism and its environment, "particularly ‘the 


= environment, constitute an of. 


says Dr. WI 
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whether as to measure up to internal standards 


 conduct-ego- ide als, whether it represents ai an n inadequate integratior of the 
"individual as a social unit, however we 1 may view it, it presents it: 


inadequacy of ‘some sort. This inadequacy may be organic in: 


mind inadex social inadequacy, but inadequ acy it alw ays to be” 


Speaking from the standpoint of a ‘recent w riter, Brunswik! 


chology deals with the abilit organis ms to establish intercourse 
in a way with the surrounding world, in reception (cognition) as 
This conception paychology and of the adaptive role of ‘mental functions 
away with the necessity for a ‘dualistic separation of mental and bodily 
processes, and the comet time makes unnecessary the resort to analogy 
The defensive devices of the mind are sui generis only in. ‘the sense ia thet the 
character of each defense reaction must grow out of the nature of the defending 
: “organism as well as out 0 of the “situation or conditions against which the defenses 
may 
are being set ‘up. Coagulation ¢ of the blood, fo nple, is, as Cannon points 
out, a form of defense of one kind of organism against a particular kind o/ 
injury. . Ration alization is another form of defense of a different sort of organ- 
2 
ism against a different s sort” of injury. Rationalization another form oi 
‘ a different sort of organism against a different sort of injury. ae ™? 
7 4 P sychology i is far from being able at this time to present so impressive a bulk 


f precise knowledge c concerning the wisdom of the mind as Cannon has pre. 
_ sented concerning the wisdom of the body. — 7 But such knowledge is by no meas 
lacking. — Tt will be in order here briefly to describe illustrative insti ances of 
‘ment al defenses. ~ And since we have | chosen Fre ud to exemplify” ‘the 1 use as 


well as the misuse analogy in mention first 
associé ated, 


She 


DEFENSE T HROUGH RE PRESSION | 
_ “The theory of repression,” says Freud, “is the main pillar upon which rests 


“the edifice of psychoanalysis.” Like 80 vany others who have invaded the field 
of psychology from without, Freud attempted to build a whole system around 
central idea, and, as we have” noted, he constructed a and 


ficall 


to let the of the Fret dion | sy stem us t0 the facts to which 


he has drawn our attention would be unworthy of the spirit of scientific inquiry. 
Whatever Freud may have done with the idea, he was not the first to disclose 


C the fact of repression. — That living, sentient organisms | ‘react negatively to, or 


withdraw from painful stimuli is not a recent discovery. Since pain is itsell 
ee with injury, it too must be interpreted as a protective device developed 
in the course of evolution by reason of its relation to survival. ‘The simplest 
of avoidance reaction is a_ of organism from | a 
stimulation. his sort of behavior is 
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those creé catures 


pain 0 themsely es 


acy, Be 4...) one cannot separate onese one’s mem 

be.” mories of some exper iences that bef beings 
vik? ‘to make a 
defense is he 
pression, says Freud* . “is the p process ay which a mental act of 
becoming conse is made unconscious and for back into the 

Orthodox psychology apt think of repression not 
4 phenomenon nor as the only relief for the mind in the presence of uncomfortable 

tions 
oil ideas, but as being of one piece with other more familiar reactions which 

ily 

organisms of all sorts “exhibit in relation to their environing ‘conditions. 

is = would naturally think of perception as a more stable proc ess than memory, 

- one less amenable to subjective control, Yet even perceptual processes, as w ell 3 
t the 

q as those of f thinking, have been shown to | be affected by determining ‘tendencies: 

Wing 

J and organic sets of the mind itself. There are none so blind as those who refuse 

to see. if in ‘Strabismus the impressions from_ one eye continue | to be disre 
points 

? garded, the « eye that is disregarded tends to lose its sen sitivity. Is ita strange, - 
ol 


7 


7 having persistently excluded them from the field of attention? W hat neg Wa 
en i of memories thus disposed of is another “story. We m: nay not agre gree with Freud i 
concerning this. But, that the mind has the wisdom, shall we say, to shield 


itself from their poignancy is the important point. 


or even a different thing, if the mind loses sensitivity to its memories after 


rgan- 


neans ME rAL DEFENSE THROUGH DISSOCI Al 


According to Janet the organism which cannot cope successfully with 
conditions will undergo dissociatior on or fragmentation. He i is 
to give more than the usual weight of importance to predisposing causes, such — 
as general weakness of psychic synthesis, or the inherent lack of nervous energy 
necessary for the maintenanc ce junctional tonicity. The ch 
pathology of hysteria, concerning which he developed his theory, is summed 
up under the general notion of restriction of the field « of consciousness. | This 
may show itself in somnambulisms, _ hy pe rsuggestibility, absent-mindedness, etc. 
q The “physical symptoms are multiform, but, especially in the case of anesthesias 
and paralyses, they generally exhibit anatomic al inconsistencies, ied Anesthesia of 


round 


d and the hand from the wrist downward, for example, is i inconsistent with ‘tl 
 distribution of the br rachial nerves. B lindness of one eye, periphe ral 
which Causes, is hardly consistent with the distribution of the optic nerves. These 
says Janet, seem to ‘correspond to the patient's idea ofa hand or 
isclose 


eye rather than 3 
to. the actual organic structures, 
- That such conditions are of central rather than of periphera 1 or 
to be borne out: the fact that in the midst of atment the sympt np tom bei being 


to, or 
itself 


eloped dealt t with 1 may s hift from one side of the body. to the homologous organ on the 
mplest other side. One of Ji anet’s ‘Patients, had Regs: for a 
rom a 


contractured arm, Feturned two reeks er arm the same 
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aS This looks like sheer pathology, you say. - For an organism to go to pieces 

in n dealing with its problems does not, on the surface of things » Promise succes as V 

or indicate wisdom. | - But we should recall that we saw some tilims 3 In repres- posi 

as a means of voiding the full glare of pathogenic memories, To Freud calc! 

this process of avoidance is an act of repression, of dr ivit ing out, or ay To amo 

Janet it is an act of screening off, of pruning, of losing some to save “oe rest, som 

Janet's « conception of an hysterical patient is that of a man with an armi{ul of how 

bundles, more | than he can car ry. He drops one, w hen he ‘stoops to pick seer 

this up, he drops another. Here we see organic inadequacy again. But it isto i igh 

be noted that only | some, pe fund of the bundles are dropped. Wise, is it not, | dist 

erenc e to none spit 

MENTAL DEFENSE THROUGH COMPENSATION i 

‘ There i is such a form of defense as compensation for experiences of inferior. [a 7 | 

ity. _ Adler, with whose t name this adjustment device is associated, had in the | if 

cian noted many instz ances in which the body any 

compensated organic If one kidney is excised, the other will 

. develop so as to make up for the loss. ” he heart muscles will become strength [9 the 

ened so as to compensate for valvular leakage. ‘The 1 menta al analogs of q tor 

" adjustments constitute the basis of . Adler’s general, point of view in psychiatry. = | bss 

_ The system of Adler like that of Freud is a dynamic system, but the dynamism 4 stai 

a in the Adlerian system is the desire for power. . There is an urge within ‘us not 4 

exist but to live, to be God-like as he sometimes. ‘expresses it. The | the 

7 dynamism underlying the Freudian system as everyone knows is or was until me is: 

4 the World War when other conflicts | besides those of sex were found bt brig, 3 of 

3 a harvest of neuroses the libido or sex urge. jue 

Children are oppressed, Adler, by the superiority of the grown- up 

world into which they are born. The “compensntive e-form nations” by which they 

face this awsome world are numerous. In some _instances they will resort to dif 

modes of ‘behavior calculated to provoke ‘upon the part of their for 

Social environment of a satisfactory status. In other instances they attempt 

to achieve ve such ‘a status by self- assertion or the ‘masculine pro protest.” still is 

other instances compensations may be sought through iene: day and 

ny fancies. It is these fancies that give universal appeal to stories of the Beggar a of 


‘Maid and the Prince, Cinderella, Jack the Giant Killer, and all similar fancies 
in the literature and drama of the world, whether addressed to the juvenile or 


aS, a Successful adjustments are not always ‘made. ‘Unsuccessful efforts at com- 


"pensation may terminate in degeneration. Partially successful compensations 
a re calculated to. ‘result in neuroses or delinquencies. Over- -compensation he 
believes is the source of genius. Contrary to accepted opinion he seems to ‘think 
that all minds have peculiar abilities, of some sort, if only “they could be diss 
S ered and ‘called oat. How ever, there is no lack of instances of genius appear- 


xamples are too 


ps. E 


not sure but that i Adler's mechanism of compensation we have a 
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| WISDOM OF 


CCUSS 
pres- 


as well a as bodily temperature we may “its” ‘me aning as to the 


positiveness and the energy of our reactions against personal insults, which are. 
calculated to disturb that status. If perception and cognition are to be included 


reud 
Te | among the mind’s modes of adjustment to ‘its > environment, | we should discove er 
Test ® some sort of homeostatic regulation ¢ even here. _ And so we do. it is ‘known, 
eat however, in experimental psychology as constancy of perception. Snow that 2 
seems | white in the sunlight also seems white in the: moonlight, alth ugh ‘sun- 
Pick 
is to light is 800, 000 times as bright full- ‘moonlight. A coin brought from 
oe. nce of ten feet toward the eye is not erceived as chan, ing its size, in 
spite the change of the size of the retin: image. _ That eptual homeo- 


B® stasis such as this is related to s ‘success ful a 


ME DE FE NSE THROUGH .EGRE SSIO 


1 the fom - The factors which | determine the specific forms of defensive reactions which — 


body any organism will take under a ‘given s set of circumstances ¢ can scarcely 
® ascertained. Certain living | organisms facing certain circumstances with which 


will J 
agth- they cannot cope wal regress to and function on lower levels of development _ 
for the time being. Records of human beings who have regressed, through 


severe ¢ emotional shock, to infancy, with the loss of all adult | powers of under- 


sta tanding and speech, are not wanting.® 


is” not -Tecessary here to” describe. ‘this ph on in detail, nor t 


= 


e 

The the wide variety of ways in which it manifests itself in human behavior. At 

| is sufficient for our purposes to show grounds for considering it to be a mode 

bring of organic defense. The principle in accordance with which it ma be so 
8 y 

' judged is, I believe, quite simply illustrated in the case of the ple marian or flat 

n-up i worm, . If this animal at a certain stage of its growth is cut in tw 0, the cells, 


they which may have reached a consider: able degree of differentiation, wil lose th 
rt to differen tiation and ‘Tegress to an earlier embryonic stage, v wh ence it will n 
their forward again on a new program ot differentiation develop into” two 
emp or more animals: instead of fone. H Here, clearly, regres: sion by 
que is the first st ‘step ‘toward recov ery. 
an In regression, as in other forms « of involution or ‘degeneration, the order 
of sequence is opposite to that of evolution or dev velopment. Hence, in any 

‘ope 4 situation calculated to produce regression in human beings, the higher r and more — 
: recently "developed brai in cent ers will become affected first, and | so on in order. 


lf a hentia being | finds that he cannot face a situation on a high level of 


behavior he tends to _ drop to a lower one, , like an army forced to abandon ‘its 
front- ine trenches | in Strategic retreat. This, according to Patrick,’ is the 


=] 


its more erect the older supine The drug 


a addict cannot face the responsibilities and discomforts o} of his life in a normal 
pear- 
way, nor Is he: willing to pay the price the gods have | placed. “upon happiness 
aa So he must render his higher brain centers insensitive to the actualities = his i 

existence and induce in himself the i illusion of Ww well- being | by ‘ind 
ym as 


from the pres al, adult 
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security and comfort. Hence, the ‘neurotic person is very likely 

capacity for and interest in high- level types of existence, and n may load himse); 

down with new ‘symptoms, so that his remedy “anseoane worse than his disease 

"MENTAL DEFENSE BY ESCAPE 


is dexcriptive term of broad connotations. hat we have pre 


noted regarding the use of. ‘drugs may be listed under ¢ escape reactions acce 
Yet it eee necessary to list this form of behavior as a special category. he Bi 
pr esupposes the typical condition of an organism facing a situation with which «6—Cvrh3 
) 


cannot ‘cope sue vesefully. Retres at in some form is inevitable. Bodily flight, 


it 
or 
take. One may an ardent of economic and politica al utopias. 
. and thus turn his mi 1ind away from what is to what should be, or one 1 may ‘take 
a flight by imagination into islands of romance. _ Day -dre: ams and fantasies are 
a once a beneficent relief from harsh actu ilities and a danger to normal 
adjustments, for they seer m to differ only in degree fr from the delusions of “the. 
psychotic. Kee “Delusion,” says. Campbell, “ is no foreign parasite battening on 
the mind. vt is, says” he, “an attempt of the personality to deal with special 
difficulties.” In the story, “Mary, Mary,’ ” by James 3 Stephens, adults deliberately. 
indulged themselves in. fancies to ‘compensate for poverty. Queen Victoria 
tis indulged herself for forty years in the fancy that the Prince Consort was pot 4 


dead, and should have his clothes laid out each day. 
a Already v we are being ‘told that there is such | a. thing as mental allergy. In Bg o™ 


addition to becoming allergic to pollens and foods, a man may become allergic o W 
to his job, his a law, or his: lot in life, and the symptoms in the one A 
= e as as | and as distressing | as in ‘the other. — Introversion is but the all 
defense reaction of a sensitive mind against rebuffs and harsh actualities. By im ™ 
4 able neither to alter nor to face outer realities, such a mind may seek relief by ff wl 
etn within the sanctum of f its own enclosures, w here it may build a a world Ja 
Pig. There are many other well-known types of defense reactions resorted _ 
the human mental organism in its efforts to adjust itself the | “environing 
conditions. to which it is exposed. But these will suffice t to illustrate. is 
here meant by the wisdom of the mind. The further study and underst anding “ 
of these modes of behavior ‘is of importance. Ww hen we: come 
al 
understand that many of the: familiar. symptoms of mental disturbances as well Im 
_as of crime are but unsuccessful defenses against a hostile environment, ve B® 
shall have gone a long way toward understanding many now mysterious | human | 
problems toward disasters now ‘growing out of our ignorance. 
Soule, Ne Republic, August, 1937, p. 67. 


Aspects of Psychoanalysis,” Norton and Co. 1935. = 


Psychology as a Science of Objective Relations,” Philosophy of Science. 
Unwin, “Introductory Lectures on Psycho- analysis,” London, 
_ SF, L. Wells, ‘Mental Regression : Its Conception and Types,” i 

Psychology of Relaxation.” Houghton, Mifflin, Boston, 1916 
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THE INHERITANCE OF EMOTIONALITY* 


Western Reserve University. 


“the proposition that individuals differ in all aspects s of conduct i is —* i 
accepted by psychologists, and the investigation of the causation of individual 
differences in various psychologic: al traits is one of the me ore popular er 
of contemporary psychology. itness the e intere rest in intelligence testing. 
People va vary in temperamenté il traits, for example, the degree to which they 
become _ agitated and stirred up by emotional ‘stimuli, a; as well as in intellectual 
abilities. It should be possible, | there efore, to mez easure variations in this trait, 
and ascertain by experiment and correl: ation the underlying causes 
ormal j H i. The importance of such inv vestigations ns should be evident to those who 10 recog- 
f the = nize the major réle that emotion plays in conduct, especiz onion 
on deviating from the normal. E ‘motional instz cond believed to be a major 
pecial if not the "Prine ipal ause of “nervous functional d 
rately 
child have a antriim when in the child remains 
composed > W hy does a business rev bee cause one man to undergo a nervous 
W hy does Miss Jones embarrass | her instructor with an hysteric cal outbrez ak a 
a consequence . of receiving a poor grade, whereas Miss Smith dha failure 
all too philosophically pore. are questions concerning the why of tempera- 
Being “mental differences among people. They y are important questions and nes 
ef by which psychologists have left largely to the unprofitable. speculation of oboe 
world and anti- scientific psychologists. human desire to cast out those ubiquitous 
trouble-n mak akers, “nervousness,” * ‘worry,” “fear,’ : and * is so strong 
ed to that any ‘crackpot system which promises to do. just that is eagerly taken up 
oning » by the maladjusted. It does little good for those of us who consider ourselves | : 
hat is respectably scientific to condemn when we have no worthy substitute 


me to _ There are two major explanations usually given for differences in emotion- 
-ality—the conditioning or learning theory rand the hereditary” Predisposition 
t, we theory. (We often have theories about phenomena concerning which we know 
uman | - It is unfortunate that a theory may be regarded as a fact by the uncriti- 
nce a Cal. An extreme proponent of the c conditioning theory, for r instance, the noted me 
behaviorist, , John B. W atson, believes that disparity | in the frequency ; and strength — 
of emotional reactions results from environmental influences encountered carly 
in life. It is a fact that infants react emotionally overstimulation, 
example, loud noises, phy: sical restraint and loss of support. hese are 
sience, native and inborn as the sucking reflex or sneezing. All infants manifest them 
without variation according to to the learning theorist. Individual differences in 
rer! behavior dev elop as a ‘result of disparity in ‘the amount of emotional 


it the 


yndon, 


wish to express my appreciation to the National Society, of Sigma Xi for oes be 
me a a in-aid to initiate this program. 
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at the time of his agitation tend on their recurrence to eile emotional 
behav ior, even though the original cause of the excited condition is then absent, 
In other ‘words, all sorts of substitute stimuli gain the power toa “emotion 
as a result of previous experiences. _ The harmless snake | becomes a symbol 
of terror to the child who is present when his mother screams at the sight oj 
a snake. e The rabbit « comes to arouse fear i in the e very young infant when a loud 
3 noise is made at the same time that the rabbit is presented to o the baby. _ These 
are easily demonstrable facts and any observant parent can prove to ihe own 
satisfaction what John B. W spent m months investigating at Johns Hop- 
We do indeed earn our fears, our hates, our angers, yes, ag our loves, 
One person | is afraid of m moths, another of sharp- pointed | objects, another al 
ae ee the street, another of dirt, another of | open spaces, another of closed 
spaces. A few rare souls are practically fearless. Others are relentless 
tormented by dread. And that is omy | the point in question. 7 WwW hy do some 
” ave so many, ‘others so few fears, angers, hates and loves? # As it because of 


differences i in the mere number of aolend situations encountered by people? 7 


_ Another hypothesis itself. May it not be that we are born with 

dissin nilar susceptibilities to emotional conditioning? Admitted that 
react still may _not the fact that one 
now. I predict, however, that 


answers will be found to these quest tions, 
_-The extreme proponent of the heredity side of this issue ascribes all tem- 
‘peramental disparity to differences in the germ plasm. The important genetic. 


factors are those which influence dev elopment of the nervy ous system, 


: in their functioning, it is not clear on the one hend whether the structure and 
— function of these various organs are - entirely a result of genetic determin: ation 
or, on the other hand, whe ther individual differences in visceral structures are 
with variation in emotionality Our ignorance the inhe rit- 


“Rs was in 1 order to gain some fundamental es Sonpenins the causes 


all 
selective breeding to obtain two strains animals, an emotional strain, 


_ the other relatively unemotional and phlegmatic? Man is, unfortunately, not 


available for assortive mating experiments, i ‘Consequently, we must inflict our 


controlled matings upon a more docile species. For ' these experiments we have 


used that most convenient of laboratory animals, rattus N orvegicus—the rat. 


lf two such strains could be “obtained it would of course ‘demonstrate. that 


; individual differences in emotionality are inheritable. Such an outcome would 
~ not, however, exclude the importance of learning asa "determiner “of differences 
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qa THE INHE RITANCE OF EMOTIONALITY © 
in emotionality, for conditioning very. either accentuate or minimize 
This investigation i is ‘not the first to make the se selective bre -eding 
Btechnique for psychological purposes. Dr. R. Tryon of, the University of 
California has selectively bred two strains of rats for maze-learning ability =f 


The ‘maze is ‘the rat what the Stanford Binet" is for the child. One can = 
t of therefore speak of his two groups as geniuses” and morons or high 10 and low 
loud After: nine generations of breeding Dr. Tryon has obtained two widely 
hese differing strains. is anticipated that by a } Comparative study of these wo 
| 
own vroups the | factors underlying intelligence may be more re adily e xposed. ou 
lop. may question, of course, whether rat seca is the same as human ae. 
a ¢ gence, but if you do put the question you are really not an evolutionist, ae. 
IVES, : there fore > your viev ws deserve little serious consideration. 
ro Rundquist of the University of Minnesota has selectively bred active 
osed [Ee and inactive strains of rats, and Dr. C. P. Stone at Stanford University has a 
4 

essly obtained e early maturing: rats and later maturing rats by this method. a 
some .s Undoubtedly as time goes on an increasing number of psychologists will fad 
e of the selective breeding technique useful in the investigation of. psychologically — 
yple? ‘importa ant traits. Its value, apart from genetic analy sis, is that it yields ext 

with manifestations of the trait in que stion, — Hence the differences, magnified 
jearn exaggerated, can be more easily analy zed 
one ‘Although: we recognize that individuals differ in emotionality, there’ are no 
due very valid or objective emotional te: sts such as we possess for measur: ing ‘intelli- | 
ative : gence, mechanical proficiency and musical abilities. Many physiological and | 
dive chemical changes associated with and resulting from purported emotion 

tem- stimulation have beer n obse ‘rved and much behavior reputed to be emotional in 
netic nature has been recognized and cl In recent years questionnaires 
stem, presume to diagnose emotional instability have flooded the psychological litera- es 
ands, ture. None of these siologica al and psychological samples of emotionality, 

tions. constitutes, however, a suitable yardstick for relative intensity 
> and After 1 much experimentation w we hi ave discovered two alid, 1 reliable and 
ation extremely objective measures of individual differences in emotional insté ibility. 
S are Their use has been limited as yet to the rat but eed could doubtless t be a. 
herit- for other animals Their value in human inv 
pits measures are persistence of defecation 


successive exposures to an originally strange aaa aad | situation. — 


aUses procedure used will be considere ed later. 
earch is of course absurd to consider all voiding reactions emotional 


le by 
train, 


acter. But it has long been recognized that these responses may be precipiti ited 
by terrifying situations. Alverez, the authority “on emotion: al indigestion, 


= 
‘, not states t that the earliest reference to the purging effects a of fear and anxiety are 
t our found in an eyewitness account of a battle between two young kings of Persia. 


have 
rat. 
that 
would 


The historical account reads thus : The vehemence of my battle line like 
how overwhelmed. them. save their lives they trampled over the bodies of 
their soldiers and fled. L ike birds they lost W ith 


{ 
him 4 
onal 
ent 
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ences known that the World War originated its tull share ot anecdotes 
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~ centering around the cathartic action of strong emotion. Love well as fear 
may release the emptying — reflexes. _ Alverez recounts that a young woman | 
sulted him about an infirmity which threatened to interfere with her "ever q adju 
finding a ‘mate. He writes: ‘In her ‘the slightest sign | of affection the 
of a young man so inc reased the tone and activity of the digestive tract that | q ‘ | 
she was promptly summoned by a call of nature so imperative that it could nat | pane 
te denied ; - she had to flee” precipita ately just wv when she would most like to” have » wie 
remained. "Hamilton, in his classic study of “marriage adjustment, repors 
that to questioning concerning their ‘mart 


stroom 


anin 


ehavior repez 
This is even more common among the less inhibited lower 


Koehler, in his book on the mentality of apes, tells how the quite of a ted and 


q quit 


Bony ‘investigator working with rats must surely hav e verified our observa. aon 
animals defecate and urinate during rough handling” or during fact, 
the first ieee in a new apparatus. _. erkes and after him Stone have used these Bold 
1 
reactions as measures of wildness and savageness in the rat. I see no justifica ei 
tion for labelling a rat which persistently defecates as either wild or savage 7“ 
up 
He is just an emotional animal. a The use of these measures as indirect criteria . 
or 
of wildness and savageness is, however, probably justified, since the less docile ‘ F 
1on 
and tame a rat is the more excited he will become under conditions of captivi oF 
an 
restraint, Neither | of these inv nvestigato rs attempted to ‘show that the empty: 
reac 
ing reflexes are valid tests of individual differences in excitability 
‘ F urther evidence that defecation cand urination may be evoked by excitin: . | 
onditions is obtained from Cannon's studies on the phy siology of emotion. He 
_ has characterized the sacral autonomic as a group of mechanisms for emptying hi 
Wht 
supplies fibers to the colon, rectum and bladder. he norm: al ‘stimulus tu 
the evacuation of these ervoirs distension by a ation of content 
during intense stimulation impulses may overflow { from the 
smpathetic system into the sacral segment and result in a ‘discharge of th 
Vas 
» of the colon and bladder. Defec ation and urination are thus linked | 


Di 


pon of reactions set hen activation of the 


an 


per: 


= fact | that they cease | upon repetition of the situation which originally evoke’ 
m. The situation which will evoke this behavior is probably any strange one 
‘The exact device ] have 1 most often” | employed is a circular enclosure seven 


r eight feet in. n diameter, ‘surrounded by a wall high enough to prevent the rat J 
from escaping ; floor of wy enclosure is smooth and _ there are no nooks 


erion I have used for as is 


or hollowing animal. is that j is, he 
_ darkness to light. _ Consequently he finds the open field situation mildly terrily: 


have proved without question that these responses disappea Mor 


in ‘number of experiences in the enclosure. eover, we wi 
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accompanying strong emotion have no utility such as the responses normal 
resulting from activation of the sympathetic 

th 


Bihat 


- That de fecation and urin: ition may be truly emotional responses is indi- — 


= there fore, by four lines of evidence: (1) they occur in situations recog- >. 
nized to be ‘emotionally. arous ing in charact er, ( 2) they are linked other 
gre set off by impulses travelling over the autonomic nervous system, 7 
(3) tl hey disappear as the originally strange a Se ee and 

(4) as the “number of f animals defeca ating and urinatit ecreases, the ‘number of 

animals eating increases. However, this evidence not prove that defecation 
a and urination are valid measures of individual differences in emotion ality. It is 


teddy 
teddy | te possible that group ave erages might not hold for individual cases, and that 
|. rat which never voided during the period of observation wi was actually more — 
upset than a rat which did defecate or urinate on one or more occasions. . In | 


— fact, Alverez has proposed | a theory that diarrhea is caused by mild excitement, 
jconstipation by more serious ‘emotional s stimul: ation. if this hypothesis should 
these Shold for animals other than man, then it might be said that rats which never 
Hlefecated in the field situation we ere constipated a and hence ‘more emotionally 
upset than the easily purged animals. According to this hypothesis, two modes a 


of intensity would be one occurring at zero detec a- 


larital 
room, 


serva- 


Wand urinations. Our initial task was, “therefore, te 
empty: 
4 reactions as tests of individual differences in emotion: 
measure possesses validity if it actuz ally measures that: which 

to measure, The expressions “validity” and ‘to validate” may bet unf: to 
- some of you, although I am sure you are all acquainted with the concept to 
ptying 


Xciting q 
ea 1 which those € expressions refer. I may clarify its meaning, by an example. T he 
lor 


n. He 


Wassermann test is “recognized be a valuable and convenient test of the 
presence or absence of syphilitic infection. ~ We would say it was a very valid — 
test. Its ve alidity was established by demonstt ating that a positive W assermann — 

ated to other more direct but less ‘conveniently. measured diagnostic signs — 
coll of syphilis, and that a negative W paneoenan was not so related to these symp- 
IC 
toms. Its validity is not, how ever, perfect | because a person 
reflex 


wit 
y > > 


mtents 
the 
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individual in not easy and was finally 
Mby the following reasoning. — It is a commonplace | that emotional excitement 
hinder the adjustment of the animal. For ‘example, may y be an —. 
“the rat Be the satisfaction of such a need as hunger. f Hence it was argued that if a 

4s rat which ate in its usual living cage immediately ‘upon the presentation of 
on Pivod, was placed in a strange enclosure, where food was rea adily obtainable, its 
gears q fai ure to eat would be due to the excited state of the animal, The number | 
‘eri: Hol trials required before food was eaten in the enc losure could be taken as a 


of rat's emotionality. Vv ariation in this measure was used, ‘there ee 


nge one, 


ev sdence 
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RTER 
I cannot ti ake the time to report in detail of thes mz any 
- performed to establish the validity of the 
sion can be stated that defecation and urination are as ‘valid, if not more valid, 
most _ tests used in psychology. here is quite a sizeable ‘elationshiy. 
between the adjustment ‘of the animal to the field situation as measured by the 
emptying reflexes and its adjustment as measured by food- eating. For exam 
ple, animals that did not defecate on any trial in the field commenced to eat in 
the field on the second or third daily trial. Animals \ which evacui ated on « one 
or more occasions but less than ten (the total number of possible occasions} 
began to eat on the ath or sixth d day. Whereas those animé als that -Voided 


days ne within: the limits “of the 


Incidentally, these results do not confirm of Alverez mentioned 
e. Ti is a of more: intense emotional stimulate 


the field situation to make a very poor the esting of The 

o defecating animals, howe ver, were the best adjusted of all the rats as 

4 asured It is quite true that in man constipation. often is 
Bay symptom of emotional maladjustment. | It is my hunch, however, that this 
a strictly human condition and results from 3 man’s ability to gain control over 


his sphincters. The natural response of the s phincters to. emotional stimulatio: 


& 


We come now to subje ect matter this pape r, the inheritance 
The P; or parental n consisted of 145 animals, 60 males and & 
= females. These animals w ere obtained from various colonies maintained at th: 
University of California by ; the depart tment of psychology, the department oi 
household science and the Institute of E xperimental Biology, and from a colony 
maintained | by the nutrition department Oregon State College. The P 


generation, therefore, a very heterogenous sample of the rat population 


animals were tested for their emotionality in ‘the field "situation a 

dese ribed above. The enclosure was seven feet in diameter, with a solid tin 
— wall two feet high. The floor of the field consisted of battleship linoleum. ~The 


linoleum was washed after removing the animal in order ‘to prevent the 


ion of odors. 4 A. daily trial consisted of two minutes and the records 


en were presence or absence of defecation and urination during that time. 

The distribution of the number of d days s during which t the rats either « defecate! 

or urinated ranged from none to twelve. _ Seven of the most emotional males 
and seven of the most emotional females were mi rated. Likewise seven of the 
least emotional males and females were mated. From the: atings there 

s se were . the offspring of emotion 
parents, five were the of relatively non-emotional parents. At 
the age of three als were tested their emotionality 
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THE |NHERITANCI EMOTION. 
to same schedule as that P; generation. The 
ache Bees ts of the tests on the Fi generation are striking. There were 139 occur- 7 
valid, Brences of emotional defecz ation OF urination, . Of these 13 39 occurren 123 or 
nship MBS percent, of the total were made by the progeny of et Parents, 
although these offspring constituted but 53 percent | of the F, generation. Only | 


9 pere er ere y the 
15 of the 13¢ occurrences or 12 cer nt were e contributes d by the progeny 


he results: may be in another way. The male offspring of the 
ions) | motional “rats _defecated or urinated on the average “approximately four days 
cided Eoaggput of the total twelve daily trials in 1 the field. In contrast, the male offspring _ 
f the the non- -emotional P, rats averaged less than one day when excretory reac- 

ions red. ~The differences betw een these: averages is 32 an 
‘loned 
lation be due toa error. Simil: ir differences in the emotion: measures 
tion 
ate Bor the female rats were found. The female offspring of emotional animals. 

averaged 2 2.4 days during which defecation or or urination occur red, iereas the 
ts as progeny of non- -emotional rats days when emotional 

ten is 
his is Bone. 
over q fispring of the most rats were nei arly seven times more 
ation han 1 the offspring of the least emotion: il rats. distribution curves for the 
lation wo ‘groups. are shown in. Figure 1. These results unquestionably 
conse: indicate that two strains of rats markedly different in the frequency of emo- 
rongly Btional behavi lor can be produc ed by assortative mating. Differences in emotion 


ficult. appear to be. genetically deter mined, 
ritance \ ‘neurotic strain of rats, 
nd & Wfacilitated. We to le: arn just how neurotic rats differ from the more— 
at the ones. there, for example, significant anatomical differences? 
ent of Bhere noticeable variation in the structure and function of the v arious endo 
colony elands? Are there dissimilarities between the strains with respect to other 
‘he P Si reans of the body? WwW ill biochemical analyses yield any clues as to the why 
ulation whe herefore of emotion: ality Will neurological differences” appea It must 


me =e apparent that for these studies we will need much assistance from abil 
id tin | sychologi a ly interested in the e 

. The to other. of Does the emotional animal, for exz 
nt the aple, learn with less efficie than ‘the non- emotional, that is, 
records pnstability and feeblemindedne go together ? Ww e already he ave ga athered some 
time. pata on this point and the seoulte so far indicate that the emotional animal is 
fecatel mot handicapped in a learning situation. conversation, how ever, with | 
males Breiner investigator, Dr. .E. Anderson of Harvard Universit who has used 
of the jgmour ‘method of measuring emotional instability, he informs me that there is a 

s there but significant relationship between emotionality and le: arning. The 


; 
rotional ats a slightly inferior in habit formation. 


ts. the there any relation between age and excitability, and if so, is it ne 
ionality positive? Preliminary results indicate that young rats are | less emotional 
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PERCENTA 


old ones. may be due to th 1e kind of living quarters. prov ided for 
laboratory rats. They are kept in rather small | cages | and it might be expectel 
sit 
sudden ¢ an open field would be more of an emotional to 


there sex differences in emotionality? Rather extensive results indicate 
that the male is more emotional than the female. _ We do not even have a P - 
working hypothesis as to why this should be true, and rT hesitate to state the iim de 

bald in view of the that females a are re more susceptible to 


experiments is the fact that they do not have culture pattern 
rats, grow up quite naturally without being: admonished by their 
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parents to act as little girls should. And thus g growing up. naturally these wict 
rats apparently develop greater” stability in the face of danger than do their 
B brothers. Or perhaps rat society is dominated by the weake Sex, and the 
Rides, ‘as a result, are the ones who who dev neuroses. 
im the relationship between emotionality, and overt activity has been asce ertained. 
motional rats are definitely less active than non-emotional ones, suggests 
that caution quite a primitive biological behavior pi attern. We know, of 
course, that many animals’ go into a death feint: w hen danger threatens. It is 


interesting to the i inverse between emotionality and activity 


with Cannon's emergency theor ory the which states that the en 
pattern, consisting of a release of blood sugar, the conteraction of fatigue, a 
shift of blood volume to the peripheral muscles, increased. activity of the heart, 


more rapid respiration and other changes, prepares the animal for either. 


or flight. The freezing up behavior noted in excited rats does not appe: 
first thought to conform to this theory. It is quite likely, how ever, = a tense, 
crouching animal is more ready to flee wh ren and if danger should. 
Weessation of activity is” preparation for danger r which lurks a 
environment. We cannot really know whether agitation will aid or hinder 
Padjustment unless the total situati is considered. et The student angered and 
frustrated by a difficult test is prepared by his emotion to fling the offending — 
J I exam in in the face of the instructor. a } hat action would hardly constitute a good 
nt. Suppose, for example, two animals | differing in em otionality 
are rene in a food-seeking situation, and further suppose that the food objects _ 
are scattered rather sparsely throughout the environment. In this situation the 
less active, more emotional rat_ will be handicapped in 1 locating food by the fact 
> 
that he gets around in the environment to a lesser degree than the more active, 
non-emotional animal. Emotionality in this situation will prolong mali aril 
ment. Consider an analogous situation in human be ehavior. We can predict 
that a timid, fearful person may fail to make : an adequate adjustment sano 
of the caution which accompanies his fear. He will be less likely to entertain 
novel ideas or undertake new ventures and thereby fail to improve his sti 
On the other hand he will avoid the ‘maladjustments which often ensue from lack 
7 
Another behavior pattern which differentiates the s able animal from 
suns stable one is that of stereotyy ping. By stereotyping is “meant the persistence 
of the same response in a free- choice situation. A. person is said to manifest 


= 


stereotyped behavior whenever he Performs the same act or series of acts 

hock to where alternative responses are possible. The individual who alwz 
e habits 
Waiter year, the child who say nursery. rhyme over over agai 
have a . In order to test for stereotyping in our animals the Gatbwel ing situation was 
tate the fa devised. The animals were introduced into a small ante- chamber from which 

stible to they could go by five eq equidistant routes to. food. All five pathways were identi- 
subjects 
vatterns. 
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he emotional animals proved to be less stereotyped in their behavior thar 

the phlegmati rats. In other words, their fifty choices showed a greater | 
 yariability over the five possible pathway s than the choices of the nop. 
emotional animals. This is not an unexpected result. Highly excitable people 
common ily characterized ‘flighty” and the typical manic 
variable in his reactions. It is this unpredictability of the manic’s behave 
which makes him eligible for institutional 
\nother investigator found that animals which were given an electric shock 
became 1 more fixated ina free- situatio on tha an did non- Tats. ‘This 


sort of shinies strangeness. A dint is definite to be Avoided 
by running away. And the mo ost direct route re away f from the shock, psycho. 
- — logically speaking, is the same route which the animal took before. In cw 
“situation, the emotional | stimuli come from no precise locus in space. They 
sade the whole unfamiliar environment ai and are something which the anima 

7 a cannot escape until it has eaten and been returned to its familiar living cage 


Hence, the emotional animal behaves in an undirected manne 


stimulation on all sides by regions | to be avoided. 7 
I have formulated a general hypothesis to e? plain these contradictory find: 
ings: If an emotional stimulus can be avoided immediately through directe’ 
a ctivity, stereoty ping of behavior will result ; an emotional stimulus 
be avoided directly, variable behavior will occur, ie a 
I believe this hypothesis will help explain why some emotional situations 
are easily "adjusted | to and why others result in persistent maladjustment May 
of our fears and angers in “everyday life persist because the stimuli. for then 
"are vague and impalpable. Fear of insecurity, fear of death, fear of unknow 
enemies, anger towards satiety —these are similar in their effects to the fear 
of strangeness manifested by our animals. 4 A snake, a bear, a known enemy. 
fire, and electric shocks likewise evoke emotion, but the excitement is usually 


4 transient since the ‘stimuli can be swiftly adjusted to with with appropriate 


because it 


We ae that one of the major contributions of these evades on individu 


differences in emotionality will be in the field of psychotherapy . Granted that 

di differences in excitability are due largely to heredity, the question then becomes 
‘one “of what can be done to alleviate this inborn disposition. Psychologis 
recognize that human nature can be modified, there is still Much com 


; = who believe that by environmental changes the intellectual level of a given person 
may be mardedly increased or decreased. Certainly y there are re 
instances of a str iking | change in IQ as a result of changed environment. 
an the EQ or emotionality quotient of a person be similarly modified 
person who i is shielded from emotional stimulation will neve 
become excited. Over- protection is, however, usually not recommended exces" 

a in rare cases where other methods may fail. — The world is not a choistere 
and sooner or later the ‘Sheltered person. is almost bound to lose his 


ction, it is important to restrain the emotional individual so tha 
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Three other 1 r methods are men tioned in the literature: distraction, direct con- 


INHERIT. {NCE OF E MOTION. 
Various methods of ‘the emotions suggested. There 
&& the ‘method of elimination through disuse. * This method is reputed to be 
ineffective. An emotiona ul rat bec ome emo tional | by interrupting 
daily trials in the field situation. W hen he ‘turned to the field his 
Bexcitem ent is even more pronounced. ery 
second method is verbal appeal. cannot be with and 
Bthat matter it has little value in human readjustment. 4 
er method is that of negative adaptation, or getting used to a situation 7 
ted exposure to it. In the case of both humans and lower animals, 
is successful ith some subjec ts. Big: ith others, the emotion is 


Ga 


inhibition of open of al but ‘the cinotion is 
more firmly entrenched within the Repressed emotions are more 
serious than overtly expressed ones, because damming up an emotion intensfiies it, 
ditioning and social imitation. I believe that all three of these methods involv c 
the same general principle. © ~— Diminution of emotion will result whenever the 


oa situation, 
We have demonstrated can be. weakened i the is 
4 


‘subject i 1S trained to react to a aon- -emotiona al aspect of a fear- “aro 


Eating” 


tion illustrates the well- dictum “that the 
“occurs is the response which will become associated with the situs ation.’ have 
| suageates that the presence of a need such as hunger will inhibit the display © 
‘of emotional behavior by "distracting the animal from the fear-provoking aspects 


of the situation, and conditioning him to | the ‘more pleasant features the 


“Iti is quite ossible ‘that i the foregoing situation: the oute me will be 

reverse, that is, @ turbulent state - may inhibit eating. g. W ith : ‘some of our rats 
this proved to be the case and had we not taken pity | on the beasts at the last 
minute, they would have ‘starv ved in in the midst of plenty. ro The psychologist 1 n 
be careful, therefore, to ‘make sure. that conditioning will not occur ir the w wrong 
way round. i It would be disastrous" if we should become afraid of food by a 
associating it with an emotional situation. _ Unfortunately this is too often ) done 
when the dinner table is a clearing house for heated arguments nd 

It will be interesting to try out all sorts ts of reputed therapeutic measures 
with our emotio mal strain of rats. Many drugs are reputed to have a beneficial 
effect upon neurotic behavior. Too often, though, the results are only tem- 
porary or due to suggestion rather than to the phi rmaceutical Properties of the 
3 


drug. ‘Fortunately, we do not have to contend with e attenuating factor, 
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of a gel. It requires something more than a mere exercise of our imagination 
to believe that a ‘silicic acid gel, which is | a firm but moist ela elastic semi- -solid, 
contains nothing but silica and water, particularly w hen it is recalled that silica 
isa a hard crystalline solid. The biologists tell us that the human body contain: | 
many, jelly. -like structures, and we can see a fairly close e resemblance 
our laboratory product, the silicic ; acid gel, and such | organs as the lens of ba 
human eye and the cartilage at the end of a growing bone. 2s” 
Biological science has a very ‘difficult field for study, complicated as it i is 
‘the presence of very ‘intricate organic compounds and by that unmeasurable 
~ influence called life. WwW hen a chemist wishes to study a complex reaction, he 
studies the problem in 1 steps, isolating: certain variables and keeping others: 
stant. biologist may be interested, therefore, in “some of the facts which 
the chemist has found out these simple inorganic gels 


i It will seth: be worth w hile for us to discuss briefly some of the Siletue 
tion available conce rning silicic acid gels, not only because such informe ae is 
great “interest in 1 the rapidly growing field of colloid chemistry, but a 
because from such a survey research workers in other fields may see the — 
of an idea pertinent to their own research. All of us, after all, are Scientists, 
and although: we have chosen to : subdivide our field of science into’ “separate 
fields, and to carry our specialization to the extreme, we have nevertheless a $= 
common ground: for experimental method and often a parallelism 


silicate i is both clear colorless. So. also i is a of acetic 

Ih we pour | the 1¢ solution of sodium silicate into the acetic acid solution, choosing 
the correct concentrations and making sure that the acid is in excess, we shall 

see that nothing apparently has happened ; the result is both clear and colorless. 

if the mixture: is allowe wed to stand, a faint ‘opalescence becomes visible. 
-opalescence increases and we are aware, suddenly, that the limpid solution has 


become viscous. The viscosity _ increases ‘rapidly until the solution will no 
acid eel, ca 
longer flow. The mixture has" ‘set. . This result is a 1 silicic acid gel, called 


metimes in the literature a gel of hydrated silica, 

~ _aanatty the existence bg this form of colloidal silica has been known fo for 
ce we find « sa ‘reference by W alden™ | to the work af 
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HE SETTING OF AGEL 


Meyer and 1800, on solutions containing “colloidal 


silica. = An early reference to the silicic acid gel itself was given by Ebelmen,2 


4 while the work of Graham’ is quoted by - most books on physical chemistry 


These early workers were apparently surprised to find a jelly- 


composed of silica and water together with non- import unt impurities, a fact 
which still: causes surprise. early studies ware devoted to the discovery 
© of methods of preparation and an investigation of the gel properties. < 


Many of the recent investigations have been devoted more particnterty to 
determining the conditions under which the gel is ; producec 1, and to attempts to 
discover data. w hich we would aid in forming a concept of ‘the structure of this 


‘ 
apparently simple inorganic gel. Various theories for | ‘the mechanism have 


been formulated and tested. Many attempts have been made to establish the 

existence of some de finite chemical compounds of silica’ and wat in the g gel <i 


METHODS OF PREPARATIO 


Any method | which will prepare a sol of 


q something over one percent, ‘ give the strength necessary to support the as 
structure, but anything over” two percent ilica gives firm, gels. tin 


} 
™® setting is a function of ‘the silica concentration, the temperature and hydrogen — 


ion concentration, to mention the most important influences. 3 may require 
some time for ‘the gel to se set, but generall y spe aking any sol of hydrated i 

containing two ‘or more percent . silica will set ev entually to a firm gel. 


The reaction of a solution of sodium silicate with a solution of an. 


the commonest _method- for preparing the gel. Other include the 
hydrolysis of silicon tetrachloride," of the fluoride,® the sulfide,® and of sever - 
By electrolysis of sodium silicate, Treadwell and Wieland*® prepared very 
pure sols of hy drated silica and equally pure silicic acid gels. The purest ie 
probably, was prepares by the oxidation: of silane ) in water by ozonized 

Other methods have” been employe ed, but those mentioned 

above are the more common. Each method gives a colloidal solution of hydrated a 


silica from which the gel forms in time. 
+ 


PROPERTIES" OF SILICIC ACID G 


. The properties of a silicic acid gel which are immediately apparent are its 


firm, semi- -solid, | elastic. character, the opalescent appearance and the fact that 
its formation occurs relatively rapidly following a period of induction. Other — 
equally important characteristics of ‘more value in helping form 
opinion not only of the structure of the gel, but also of its mechanism of | 
formation. Most gels have, apparently, a Tose open structure so far as 
molecular sized particles are concerned.“ a he - gel structure appears” to offer 1 no 


measurable obstruction to the flow of ions through the gel, as indicated b: 


electrical resistance. $f A silicic acid gel exudes fluid for some time after its. 
formation, the process being called neresis. Although the opalescent appear 


| a 
. 
ica may be used in the 
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— 
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ance is pronounced, the microscope has shown no definite structure in. silicic 
acid gels. ~ Other properties c can best be indicated in the course of the discussion 


As the gel-forming solution is allow ed “to stand during the S0-Called 


induction period, various measurements will show very little change. Thy sé 

meter v ill show a very gradual change ins the viscosity, a gradual increase | - 
Which of “course becomes rapid as the gel sets, yet during the induction str 
— less than 10 percent increase occurs. 2 The surface tension of the s solution the 
also s shows only a a very slight rise." No visible change occurs until the ; opales- it | 


cence appears just. before the setting. lt would appear, ‘then, that so far as for 


_ gross physical properties are concerned, only very minor increases in vis a the 
surface tension and have The ele ectrical resi cal 

__ Measurements of properties within, the range of molecular dimensions, hoy. sis 
ver, show significant changes. hen the sodium silicate a and acid ‘solutions 
are first mixed the molecular weight « of the silicic acid formed is about 10), Boa he 
This has been ascertained by measurements of the depression of the freezing 4 a 
point. This should indicate a molecule of a monosilicic acid such as ortho 
silicic acid (H,SiO,) or meta silicic acid (H2SiO;). It has also been found” 


that when first formed this silicic acid passes easily with the other crystalloid 

through a dialysis membrane. As the sol stands, the molecular w eight has been 
found to rise rapidly, the “measurem ents becoming inaccurate a as the molecular 
weight passes into the thousands. Confirming this evidence is the fact that the 
silicic acid soon loses entirely its ability to pass through the « dialysis me mbrane_ 
It is. apparent that a -polymerizz ation « or condensation i is taking place, giving rise Be 
to larger and larger molecules until the word molecule has lost its significance. me 
It is evident from these observations that the molecules OF super molecules & f 


of the conde nsed silicic acid offer li little impedance to the flow ‘of the fluid, When . 


they have increased to such a size that the large and rapidly growing clustes F@ ' 
actually interfere with each other, the viscosity of the solution show iS a rapid 
‘increase—in fact, ‘this restriction to the free motion of ‘the particles permits q 


tying up of the large particles into a relatively. firm structure which “we recog- 


nize as the gel. This restriction on the free motion of the particles appears to be 
necessar stage in the settin of the el, 


An interesting observation may be made during the actual stage. 


after the sale increase of f the viscosity has ; begun, it will be observ vel that the ; 
gel ‘mixture is developing elasticity. This can be observed as follows. 
small, light cylinder is suspended in the solution, ‘it may be rotated rely at 
first with no more impedance would be observed in water. the 

viscosity. of the solution increases, more ‘and more resistance is offered to the 

flow of the liquid and to the rotation of the cylinder. The only effect of this, 

uf of course, is to slow up the ‘Tesponse of the cylinder in following a a torque “caused 


_ The development of elasticity is dintevtii by the presence of a restoring 
force. The restoring force will cause the cy jlinder to reverse it ts. slow rotation 


if the torque is released, and to move part of the way beck : toward its original 
position. In these soft gels the elasticity behaves somewhat as would an elastic 


fe ies a stretch occurs ‘up t to a limit it beyond which the resistance is much oo 
a 
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al 
phenomena acts as 
being straightened out. it resists and then 

is apparently what does happen, on a sub )-microscopic scale. 

p in the gel ‘to such an -extent that the gel 
structure can remain firm and | can enclose as ‘much water as 97 to 98 percent of 
the - weight of the w hole gel, cause a gradual contraction of the : structure on once 

m. ess 
it has become firm. This ¢ ontracting process has 
for some time, but the effect becomes apparent on sey a the gel | has set. “Then 


“the .e contraction forces out of the gel a small part of the fluid. This action is 
“called syneresis. With some gels, syneres is 


sour milk, wa With silicic acid | gels moder ate _syneresis occurs. con- 


“comes out over the surface of the gel, it passes to 
surface through the jor structure, somewhat as water would appear on the 
surface: ofa rubber bath sponge filled with water 
"pressure. _ The syneresis confirms both our idea of these contracting forces at 
work in the gel structure and the capillary nature of the structure itself. 


a Microscopic or even sub- mic roscopic examination: of the ‘sili icic acid gel 


has failed reveal | any “visible and definite structure. The presence of 


material of colloidal dimensions is demonstrated, naturally, by the opales- a 
cence. This property has been studied by Krishnamurti and later by 

Prasad and his associates*” who have used this property to determine the 
time of set. r The scattering of the light by the gel mixture is negligible at 
‘first oe s rapidly during the setting and reaches a Vi alue which 


remains essentially constant. ant, « of course, shows the T yndall cone, 


electrical of to find that the conductivity does 
not decrease: ‘markedly when the sets. As a matter of fact, shave 

been able to find less than 2 percent ‘change in the ‘conductivity. This 
can have only is that the 


posse 


out in almost any aid nse work has been done on this poe 
_ in gelatine and in silicic acid gels.2°_ i fe ct that ionic flow occurs but 


is no stirring, causes take “place slowly. 

THE 

entirely in the preparation ane more paris in the properties: 
of the gel, the more recen red with | the actual 
process of ‘the "During the last ten years worke rs in 
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theory 


affect the r rate. of set 
a silicic acid: ‘these are of silica, the hav 


the ‘hydrogen ion concentration and the concentrations 


various impurities, to mention only those conditions which have been Most 


time of set of a silicic acid gel mixture is decreased with a rise 


acit 
of temperature. As. temperature rises, ‘the rate of the setting reactioy 4 ’ 
increases, regardless of what this reaction may be. A recent study of this q _ 
nec 
effec has shown that the process behav toward a change of temperature | 
as though the process were a 1 chemical reaction. The energy of activation P74 


of the process has been found to be 17,100 callie: ‘2 This would cause ws 
to believe” in a chemical ‘reaction rather than a mere oi the 
colloidal material from the sol of hy drated silica. 
It has long” been recognized that the time of set is ydegendent upon the 
concentration of acid in the gel mixture.” More recently Holme ” has 
- studied this relation carefully, findit ing a minimum time of set in ithe. very 
slightly alkaline mixture, and finding that very acid gel mixtures also show 
ery short time of set. The optimum — pH limits for setting mixture 
vere studied by Ray and Ganguly.* In a ‘study co conducted in this labo- 
ratory’ it has been shown that in moderately acid gel mixtures, the time 
of set increases linearly with the hydrogen ion concentration, . It is also J 
iceable that in basic gel mixtures the time | of set appears to. increase : 
inearly with the hydroxyl ion concentration. _ These facts suggest the ? 


iportance of hydrogen and hydroxyl ions in the setting Process. 
| 


‘The effe various impurities: upon the time of set have been studied 


As Hurd and Carv er™ have shown, however, great care eA 
must be since many impurities change the ion concen-_ 


tration, thereby automatically changing the setting time, Various salts. t 
appear to decrease the time of set while organic compounds in general 
decrease the time of setts. The Shing observed in all of these a 

t 

a coagulation of colloidal material, as has been | Suggested in one theory. 


{EORIES FOR THE SETTING OF THE GEL " x 


on of typical gels or ‘certain “theories for ‘the t 

these gels have been formulated. We should call attention here to the 

idea, frequently overlooked, that it is highly unlikely that all gels set by 

_the same process of mechanism, . The reader is referred to the papers - 


Weimarn*® and Ostwald for a general discussion ‘the various theories 
hile all gels are by semi- structure and all 
contain a a large amount of the fluid component, it is noticeable that they 
= sharp differences in many of their properties. - Some are thermally 


reversible, such as (gel latine a agar jelly—that is, they 
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temperature merely” astens th setting re actic ome are very 
sensitive to the hydrog n ion concentration, ‘such. as silicic acid gel. Some 


have a coarse structure, visible through the microscope. Some liquefied 
by shaking and set again ‘upon standing. 


‘The theory held in favor “most workers for. inorganic is the | 


pibrillar or Micellar Theory. This assumes that the gel consists of * 
fibrous or fibrillar structure saturated with liquid. In the case of silic 
acid gel, the fibrilla structure appears to consist condense nsed s 5 
the molecules he ndously long and branched chains, rcon- 
nected. and intergrown, This ¢ condensation takes place by the splitting off 
water from two neighbori ng molecules of simple ‘silicic acids, the 
‘densation continuing between larger and larger molecules until the word 
“molecule practically loses its” significance. This is shown as 


the first. stag 


upon the abieBrer as on union of two ions, , or it may bring about more — 
frequent collisions by i easing the mobility | ‘of the ions. Both effects | 


The chemist will note that this condensation may result from amphoteric — 


silicon: hydroxide giving both cations and anions containing silico mn. These ior 


would then unite. It is difficult to demonstrate this a ability of the — 
silicon but it from its. position in the periodic 


GENERAL DIS OF THE PROBLEM INVOLVED 
The results of the v various investigations of some of these 
acid gels suggest a number of valuable fields for study. Ls Tete 
_ Although the effect of tempe rature upon the setting reaction in ge 
and agar jellies / may not be studied, because of the thermal revers 


sel, effect has been carefully. studied silicic acid energy 
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I on. Here is 
process which can from the point of view of 
The similarity of gelatine and silicic acid | gels | has" often been noted. is” 
possible that both proceed by a condensation process, the amphoteric n: ature of 
gel: atine being recognized ; and that of silicic acid being assumed. — Such a proc 
is | believed to occur: in s some, at least, of the synthetic resins. _ The writer, 
several years ago, was able to discuss this reaction with a prominent research 
kel in | the resin and was to find the applicability 


The deposition of ‘solid material in the form of a precipitate artificial 
jellies gives often a banded structure similar to what is observed in some agates. 
This Liesegang Ring formation is easily accomplished in silicic acid gels, atid 
has be fully studied. of solid “materi al in the gelatinons 


cartilage in body gives hardness and strength to the The  Physiolo- 


the of 4 energy “upon silicic acid should 
studied carefully as should the sonic vibrations.” 
two fields are relatively unexplored. — 
Recently the medical profession has to the dangers 
silicosis. In some way which is not yet understood, the very fine silicious dust 
embedded i in the — tiss sue which | has very effects. 


silica. ‘Possibly in contact with ‘the (ng tissue for some time at body te met : 


ture, some of the silica may be hy drated and gel formation may ‘result. W hen 
it is remembered that 3 percent silica i ina silicic acid gel immobilizes 97 ieateent 
“water, the possibility of of the process. evident. an investigation might 


In any field of science tee is always much detailed information known 


only te to the adv: anced worker. Much of this information is highly sj c, but 
often also this specific information has ‘unobserved connections to other fields 
of study. The ew riter feels this to be true in the study of silicic acid gels. Here 


is probably the : ‘simplest of the i inorganic gels which is formed by a condensation 


reaction. Conditions for rigid control of the variables are certainly \  camgamaae 


‘T he proces of setting may be and has be en studied _ systematically. ~The old 
scientific | ‘principle of studying the simplest conditions under which a process 


run and may be observed accurately is easily fulfilled here, far 


3 easily than would be the case with some even of | mae least t complex organic: gels. 
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Gives the history of | the Society, th the history 
of each of the seventy chapters, the history o of each of — . 


twenty-six ‘lubs, and the record of each of over 
thousand members and associates. 


and to libraries of educational, and institu- 
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at the price OF 95.00.00 | 
Orders with check should be sent to the National 
Secretary, Edward Ellery, Union College, Schenectady, 


&§ 
iber of the Executi Sigma Xi 


H ARI Ow 
?p rofessor Ss apley needs no introduction to any group of scientists in any 
field of “science ; anywhere it in the world of science. 7. He has been direc tor of t the 
Harvard Observatory since 1921, to which position he came from his work at 
the Mt. Wilson Observatory, in California. He has been a lecturer in English 
and Belgian universities, | and the Darwin lecturer of the Royal | Astronomical 
Society. Many universities have recognized his unusual service to science by 
conferring honorary degrees—among them Princeton, Harvard, 
pittsburgh, ‘Toronto, Brown. He is a member of the National Academy 
Sciences, the “American: Philosophical Society, the National | Research Council, 
and has been awarded many medals for ‘the brilliant results of his astronomical 
observe ations. He has given | Sigma Xi gene rously helpfully of his 
and broad acquaintance in science circles as a member of the Committee of 
Awards of the Sigma. Xi Grants-i -in- aid. “The Society. y welcomes him heartily 
to wider responsibility the org: wnization as membe r of the Exec utive 


otionality 


page 27 7) 
we 


was originally a rabid environmentalist. thought ‘that rather ‘drastic 
could be made in human nature through proper manipulation of the —— 


Ww ith this optimistic, Pollyannish, viewpoint I found myself. in sympathetic 
4 "rapport. As a novice in psychology, I imagined how satisfying it must be to — 
mould human nature and thereby create a better world. Li ike any paranoid, | 
found it difficult to abandon this very comfortable delusion of grandeur. i 
a In order to clearly” state my present position, I will quote from the dis- 
2 tinguished psychologist, Lashley. _ He writes: “One group, differing in other 
respects as widely as the psychoanalysts, would have us 
4 believe that” temper ramental differences wholly y the result of childhood 
. 2 training and that uniform: education beginning at birth would result in a uni- a 
form product. Other equally influential groups have minimized the -environ- 
tal factors and have ascribed unlike: temperaments to “different” ereditary 
The more conservative have asserted the existence of 
> tional differences but assumed their ready modification under social pre ssures; 
the 1 ‘more radical | have r regarded the constitutional differences as ‘inalterable and 
expressed a pessimistic attitude toward all efforts at social —— = : 
occupy a position somewhere between the conservative an and d the radical 
hereditarian. — I believe in the importance of constitutional differences. I do ‘not 
believe these « differences are unalterable. On the other hand, I do not believe 


that they are feadily modified by ‘social control. _believe that — 


easily nor "Finally, I believe that controlled breeding is man’s most 


weapon against feeblemindedness, insanity, and thic behavior. 
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‘COMMITTE EOF SIGMA X INDIANAPOLIS, 
"INDIANA, DECEMBER 28, 


second meeting of the re Committee for 1937 was is held in ¢ the 
Coys Hotel, Indianapolis, Indiana, December 28, 1937, at 2.00 p.m. Present 
y resident Durand, Sec retary | Ellery, Treasurer P egram, 4 P Professo: 


i Stadler, Professor Gortner, Professor Lund, ae Sweet, and, 


ForMAL 


Voted: To present to the 38th annual convention, with 
bo. avorable action, printed petitions for charters for c 
of the at the following institutions : a | 
2. INFORMAL PETITIONS F FOR CHARTERS FOR Cuaprers. 
Unive of W est V 


To request the petitioning group at the University 


West Vi irginia a petition for cha fora 


its Apri! 
meetin 


. Unive yersity of 
University of Georgia, 


e. Virginia Polytec Institue 


as 


_ 


a 


Voted: To make the petitions for charters for at these 
four institutions a special order of business at the April (1938) meeting ol 


SiG) SIGMA Xr 


= 


To authorize the formation f 
Utah State Agricultural Colle ge. 
Brigham Young University. 
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1. Report of 


e payable on January 1, 1938, and that the amount of the assessment on 
cach chapter shall be 75= multiplied by the number of nahi rs and asso-— 

ites of the chapter on January 1, 1938. 
ed further "That in sending ‘notice e of the (1938 a assessment 
chapter treasurers, the treasurer of the Society be instructed to advise each 


chapter that the assessment As to be computed strictly on the basis of the 
ee 
number of members and asso lates on the membership roll of chapter, 


assessment on. each -hapter. has been adopted by the conventions of the 


= dues, and to pl this method of “fixing the amount “of ‘the 
y Society as the most oe to all chapte rs. 


Grants-in-aid. 
Lectures and publica ations. 


Certificates in commendation of research, 
of these three committees are in the of | the 


Th his committee “pre sented a full rep yort embodying 


mendations re garding the future policies of the Society. a 
5 Voted: To make the main items of the report a sp al order of business — 7 


the April (1938) “meeting of of the committee. 


Definite action on recommendations was taken 


Voted : To as ask the 38th. “convention to the E xecutive Com- 
2. Enrollment m more than one ’ chapter 


mittee to incorporate | the Society under the laws, of the District of Columbia a 7 


of the — 
saQuarrerty, pages 47, 55,amd 60. dy 
Following the treasurer’s report, it was - 
: 
April 

iF — 

_ Voted: That those Sigma Xi members and associates who hold dual ery ra 7 
membership in two chapters of the Society shall pay only 


NX! OU. AR 


[EMBERSHIP AND ASSOCIATESHIP IN THE SOCIETY, 
ee took up once more and discussed at at length the action | of 
; the 192 9 convention which limited the fields of science recognized by Sigma 
Xi to mathematics, physics, chemistry, astronomy, sciences of the earth, | 


in its various: branches Dsycl chology, anthropo logy, medicine 


"re 

] ‘ote That it is sense of the ‘xecutive Committee that the terms: 

“science” "and ‘ “scientific research” as used in the constitution and by-laws 

of the Society. refer to the natural sciences and not to the social sciences, 

hat the specific fields included are those listed in the act of the 1929, 

ntion, and stated in appendix 13 of the constitution » A Candid: ates from. 

the fields of the social sciences and the humanities may be elected to mew- 


bership and in the Society only on the basis wd their qualifica- 
is 
_ tion sted by the 


secretary was directed. all chapters. rs with this action of 


the committee in a special communication. 


At the April (1937) ) meeting « of iw committee it was voted to present 


to the annus al Se following to the 

a rticle II, Section 4. _ A petition that a a charter « of an established chapter 
be revoked shall be ‘referred to ‘the president of the Society, who shall refer 
‘it to the Executive Committee for consideration. — If the E xecutive Com 

ee present th the petition to revoke a charter to the with ‘recom: 
mendation to favorable a action, a charter m may be revoked by a three- fourths 


may arise ‘feu: within the Executive | Committee, or from Poa. 

Bi 2 the ag of the Society at large. In any case such question shall receive 
careful ¢ examination by the Executive Committee ; ant if, after examination 


ing of a charter, such charter may be revoked by a three- fourths vote of the 


— 
q 
The secretary presented requests from several chapters for a ruling op 

ag | 3 
— 
4 
aq 
q 
Voted: To ask the 38th annual convention to postpone consideration ot 
posed amendment to the constitution to some future — 


from 
nem- 

y the 


ecom- 


vurths 


poll 


to the 


ter of 
vi hin 
eceive 
nation 


Department regarding allowing contributors to the permanent funds of the 


“MINUTES. OF -EXECUTIV E CO 


8. Tax EXEMPTION FOR Xr -RMANENT Fu NDS. 


The sec retary presented the following ruling from | the Federal Treasury 


Society to deduct such contributions from incon x returns. 
The letter appears in this issue of - Qu ARTERLY, page 64.) 


al 


Voted: hat the question of further exten Xi in Canadian 
| 


institutions s should be taken up at ‘some future meeting. 
sa XI Lire ‘MEMBERSHIP. 


At LIF 
4 The secretary presented several “requests from individuals that a 
= 


members be created in ‘the Society. It was 


‘oted: “That the q question “creating a * life member: 


sidered at sone future meeting. 
11, Encrosstnc Diptomas oF AND ASSOCIATES 
os ‘The secretary was a authorized to © announce to « chapters that the engrossing ne 
member and associate be done through his office at 
cost of 30 cents for each diploma. 


12. UNAUTHORIZED SALE OF THE Socrery’ NIA. 
‘The secretary reported the sale of the Society's emblem by z 

jeweler” to an individual without identification either fro 

secre ary or Chapter secretary. 

Sweet, of the Alumni Committee, 


to emblem s under copyright or trade-ma 


Voted: hat secretary is authorized proceed in the matter of 
a protection of the Society’s emblems ngeant i indiscriminate sales i 
sultation with Mr. 
A 


Adjournment was taken at 4.00 P. M. 
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TH TH -EIGHTH CONV! EN’ TION 


me The 38th convention of silt Society of the =" Xi was he ld in the ( Clay 


“The business session was called to order at 4.00 ‘P. M. 
F. Durand of Stanford University. 


_OM ON CREDE NTIALS. | 


pf Durand announced a committee on credentials as follows: 


Neher, California Institute of Technology 
Brian Brian, University of Rochester 


, not “chronologically 
Towa State 


Cansas 


sas State R 
 Kentuck 
Califor nia Institute of ehigh 


California 


University | ‘of Illinois New York ‘University of 1 
Cornell Oregon Washing 1 University 
District of Columbia Wesleyan 


Illinois ennsy Ivar ania State 


— 
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| 
: = 4 
= A 3 4 
q 


por ted 


) were 
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:IGHTH CONV. O 
California at Los Angele Jes. McGill 


Duke Michigan State 


George Washington North: Carolina 


Johns Hopkins 


d. Clubs sr repre sented: ed: 


F ‘lorida New Mexico st Vi irginiz 


e. Officers prese 


Pr wig Durand, Ellery, egram, Professor 


Stadler, P ro I ae rofessor Parker, M Swe 
4 The Secretary mittee on Credenti ] 


Chapters present Total number Total number 


MINUTES OF Cosvention 


‘The account of the proceedin s of the 
held in Atl intic ¢ ‘ity, December 29, | 


TERLY for 1937, was approved as 
Report OT THE PRESIDEN P 
6. Report OF THE SE Page 55, this 


~ 


Assess FOR: 


nce wth the Procedure and policy of “the convention, 


following 


“resolutions were adopted: 
Xesolved: hat ‘the annual assessment on each chapter for 1938 shal 


be payable on ‘January 1938, and that. the amount of the as assess ment 
on each chapter shall be 75 cents multiplied by the number of members 


apter treasurers, the treasurer of the Society be instructed to advise 
ch chapter tl that the assessment is to be computed strictly on the basis 


a ‘of the number of members and associates on the member ship ‘roll of the | 


: chapter, without regard to whether said members have or have not paid | 


i and associates of the chapter on January 1, 1938. +n Ley: eas 
a further: : That in 1 sending 1 notice of the 1938 assessment to 


re 


2 


— 
4 
— 
is published in the: March Quar- 
ssue of the QUARTERLY.) 
ssue of the QUARTERLY.) 
— 


of assessment on chapter has adopted by conventions of 
ie. the Society as the most equitable to all chapter i 


(See P s Repor 
CertiricaTes IN _CoMMEND DATION OF Ri See P resident’ t's Rep port.) 
LECTURES FOR 1938. | (See President's Re port.) 


Article Section A petition that a charter of an established 
» revoked shall be volerved to the president of the Society, who shall refer 


it to the Executive ‘Committee: for consideration. If the E E xecutive Com- 
mittee » present the petition to 1 evoke a charter to the convention with 


recommendation to favorable action, a charter may be revoked by a three- 
fourth vote of the convention. 


At the ‘meeting of the committee held just prior to the 38th ‘convention 


revised wording of amendment v was ras adopted as as: follows : 


The question of the ‘revoking of a charter of an established chapter of 
Sigma Xi may arise from within the Executive Committee, or from within 
the body of the Society at large. In | any case such question shall receive 
careful examination by | the Executive Committee ; and if, after examination 
and consideration, with due notice in advance to the chapters — (as for the P 
of charters) the -xecutive ( mmittee shall rec commend the revok- 


ced by a vote of the 


view this. change in form of the to the 
stitution, the Executive Committee asked the 38th convention to postpone — 


consideration of amendment to some ention. 
ive Committee presented, A eis recommendation for 


action, petitions for r charters for chapters from the ee institutions: 


x a. Rice Institute, 


at the be granted, 


Massac husetts State Colle ge. 


hat the petition be grante 


ae ersity of Florida. 


— 
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jount 

1S of 

Voted: That the petition be grante 

‘ELECTION OF OFFICERS : 

The haan on nominations was as follows : 


Upson, Washington. University. 
Raiph Ww. "Chaney, California at Berkeley, 
Karl ‘Compton, Massachusetts Institute of ‘Technology. 


ne following officers Ww ere 


ipter 
refer 


or of Comn 


Voted: To instruct to cast one, ballot for eac office 


President Durand declared each officer duly lected a the secretary 


ad announced that the ballot had cast. 


THE Annu AL Xr Lact 


: be given by Dr. Irving Langmuir of the Resta I aboratory of the eel 
‘Electric. Company, at 8.15 p.m. in ‘the Murat. ‘Theatre, on the topic 
Biological Applications of Surface 
president further announced that agreement v with Dr. 
the lecture would not be available in manuscript form, and hence would 
not be in the QUARTERLY. 


The 38th convention n adjourned at 6.00 
DWARD E LLERY, Secretar 


In the “Half Century d pages 419 and 1164, Miss s Jennie 
Ada Walker is listed as a deceased member of the Society of the Sigma Xi. The- 


printed record is exactly in n accordance with the record on the office of the 


> 


INTION- 
4 For Secretary, Edward Ellery, Union. 
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Livingston Farrand, President of ‘Corne University. 
Nation and Its Health.” 


1923— Dr. Willis R. WwW hitney, Researe 1 Labor General Electri ic C ompan 
he Vacuum-—There's Something in 
Director of International Health 


1926—Herbert Hoover, Secretary of Commerce. 


The Nation and Science.” 


—Clarence Cook Little, P resident, University of Michigan. 


ies. for Research in Gene tics. 


‘WwW Vhat Is Light 


1920p rofessor George Howard Parker, Univer 


Some Aspects of Human Bisley.’ 
1930—Dr.. C. E. K. Mees, Eastman Kodak Company. ons 


“The Science of P hotography.” 
F. Hirshfeld, Detroit Edison 


“Whose Fault?? 
arlow Shapley, Harvard rsity. = 


1934_P farnest A. Harvard University. ity. 
“Homo Sapiens, Whence and W hither.” 

—-1935—John Bellamy ‘T aylor, General Electric Company. 

“The Human E and the Electric E ye.” 


Ee 1936—Dr. Henry G. Knight, | Chief, Bureau of Chemistry « and Soils. 


Langmuir—General E Company. Re abor: atory. 


Applications: of Surface Chemistry.” 


NVENTIONS OF 
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q 


PRESIDENT’S REPORT FOR 1937 
The ar 1937 has been a noté one for our Society. few of the impor-_ 
tant happet nings are worthy of emphasis. E xecutive Committee asks 
B the suggestions of the « convention the a ried phases of the wo! 


é | Society, and for definite action on certain items of the Soc ig s business. _ a 
THE Growtu oF SIGMA XI. | 


pany a. ‘During the year, chapters were installed at at iniver- 
‘sity, the University of Utah, G arnegie Institute of Technology, and 
Oregon” State College. _ The nber of ch: apters is ‘now seventy two, 
and the total enrollment of associates active in thees— 
chapters i: approximately 15,000.’ ‘These chapters elect to 
and ass sociateship from 1,000 to 1,200 annually, 
There are thirty-four Sigma Xi clubs. A Sigma Xi club is a a 
| of those members and associates connected 


an educational: institution where re there is ‘no chapter, or who 


bare: and associates, but exert import: ant in the promotion. 
of 1 research in n their institution or loc 
existence of Sigma Xi clubs now have the official recognition of the 
Society by the adoption by the 1936 convention of the constitutional 


t de the for rmation of Sigma Xi “clubs, 


‘sentation at annual 


bers or associates of Sigma Xi; 
clubs should hold at least two mee etings each academic year with an. 
attendance of not less than ten of the club member shake ro. 


On this: basis the Execu ‘Commnittee has during the current year 
authorized the Xi ¢ clubs at I Institute, the Ur niver-— 


of Mississippi, 


definite action to the fields. of “science officially 


by the Society to the following : athemé itics, phy sics, chemistry, astronomy, 
ences of ‘the earth, biology in its various branches, including psychology, 
anthropology, medici ine in its its various branches, , and enginee ring in its v arious 


brane ches. 


~ 


— 
— 
; 
— 
Executive Committee has ruled that the following general principles” 
should form the basis of consideration of requests to organize Sigma 
2. Evicwmrry to Mempersure AND ASSOCIATESHIP IN SIGMA Xn 


the imterpretation of the expression “scienc ce, pure and applied” as used jp 
Section 2 of Article I of the national constitution. ek a 


All chapters were duly notified of this action of the convention, and were 


if in doubt about the eligibility y of investigators other fields, to 
ascertain and be guided by the opinion of the Executive Committee, before 


election takes age 


that some were not limiting their. in accord: ance 
=a with this action of the convention—that elections have been made from ‘the 


fields of public speaking, education, farm m management, agricultural 

nomics. The practice is not only | contrary to the definite action of the 
convention, but it occasions considerable embarrassment to the individual 
who may leave the institution where he was elected t to take a Position in 


another institution, the chapter in which does not accept his field work 


as among those officially recognized by Sigma Xi. | aes 7 ; 
In October, 1936, pursuant to definite instructions: from the Executive 
— Ca ommittee, the attention of all chapters was again directed to the action oj 
convention. The Society may rest assured that its officers are 
aking con stat nt effort to tring the p ® practice of all 1 chapters | 


into: confor ormity 


Daring the series of Xi by known 


| 
. 


s. The ‘cholee of and. of lecturers rs was. by a 
committee, consisting of Professor L. J. Stadler, chairman, Dr. L. B. Wilson. — 
and Professor Kirtley F. ather. he itineraries: arranged | by the 


1 


secretary, and the travelling e> expenses of the ‘lecturers were . paid by 
the national Society. eal An honorarium of $50 for each lecture and the local 
expenses were paid by the chapter or club engaging the lecturer. The 


: eneral topic for the 1937 series Ww as “Frontiers of “Science.” Fi ive Tecturers 


a total of twenty- -seven lectures, as follows : bers 
peta Ernest O. Lawrence, “Atoms, New and Old.” 


Wi irginia -Polytec chnic Institute, Blac ksburg, Va. 

University of Virginia, Charlottesville, Va. 
Virginia University, Morgantown, W. ‘Va. 

University of Cincinnati, Cincinnati, Ohio. ae 

estern Reserve University, Clev. eland, Ohio. 
St. Louis Univ ersity, St. Louis, Mo. | 
Mayo Foundation, Rochester, 
University of Idaho, Moscow, Idaho. 
Oregon State College, Corvallis Oregon, 
of 


Professor Harold C. Urey, “Applications 0 iP hysical ‘and Chemical 


Methods to the roblem of the Separation of the | Isotopes.” 
rman, 1, Okla. 
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PRE SIDENT REP 
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Kansas ‘St ate ge, Kan. 


sed in. 
Indiana University, Bloomington, Ind. 
University | of Wisconsin, Madison, Wi 
Is ‘Swarthmore College, Swarthmore, P 
( 
Cutive University of de Boulder, Colo. 
‘dance of Missouri, Columbia, Mo. 
eco. rofessor S. Painter, “Recent” Developments il Our Knowledge of 
of the Chromosome Structure and Their Bearing on G jenetics.’ 
vidual Swarthmore. College, Swarthmore, Pa. 


Brown University, Providence, R. I. 


on in, 
work fa Michigan State College, East Lansing, Mich 
— University of Missouri, Columbia, Mo. 


University of Arkansas, Fay etteville, 


5 


cutive Louisiana State College, Baton Rouge, | 
ion 

sar Professor Edgar Allen, 

me Tulane University, New Orleans, 


Virginia Poly technic Institute, | Blac a 


= of Alabama, University, “Ala. 

suc: 

apters: 

pecial 


4 

ilson, 
y the For 1938. 


id by 
local ather, Professor 
Th ‘and Professor Harold “The t topic for se Ties is flee R 
Advancements in Bio-chemistry.” Lecturers, 


urers 


de dates are as follows 


W. M. Stanley, Roc efeller | Institute, on V irus 


Dr. R. R. Willi: ums, Bell Telephone Labor atories, itamin By Celt 


Metabolism,” April 10 te 


Mason, Vande “University, 


G. Benedict, ‘Nutrition Boston, “Animal Met: abolis 

om Mowe to Elephant,” M arch 1 to 15. 
Harvey Princeton University, “El 

ain,” January 26 to February 9. rk’ 

the 1938 series was se € ters and clubs 
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wa 
' 
mous in their enthusiastic 
it of our great Society in 
houses shown definite 
hook form, 
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; well known to all our members and associates that the Society oi 
= 


the Sigma Xi was sti tarted on its” nota ible career by group of engineer, 
Pi but the group always had in ‘mind the idea that the organization should |. 
vs a companionship of workers in pure, as well as in applied science a roiessor 

Henry Shaler Williams, geologist and professor at Cornell U niversity when 

‘Sigma Xi was founded, was elected into the Society” at the fourth meeting 7 
of the founding group, undated, but doubtless early in 1887. Professor | 
Willi as’ counsel and ideas and ideals exerted such profound in 
shaping - and ‘direc ting the | policies of the Society of the Sigma Xi in it 
- formative years, that the national officers of the Society, the Cornell Chap. 
ter, and the living founders _considered eminently appropri: ite a memorial 
ion of the fiftieth anniversary of his election into mem nbership, - 
‘The celebration. took place at “Ithaca, , April 23, 1937. Three of the 
founders were pre -sent—Colonel F rank Van Vieck, Professor Che irles Ben- 


jamin and Mr. Knickerbacker—and all gave ad Iresses. Pro- 4 


WILL 


- fessor B. F. Kingsbury, president of the Cornell Chapter, spoke on “Sigma 
; G Xi and the Unity of Science,” and P rofessor Armin oo 3 euschner, a member 
ot the Executive Committee of the national organization, ry 
address on * “Research as a Function of Universities.’ 
_ The Soci iety at large and the parent chapter are deeply grateful to all 
“who contributed sO enthusiastically to the progr am, and especially othe 
founder, Mr. John Knickerbacker, who was in constant cont: act with the 
committee of arrangements with helpful ideas, —— 
features of the successful event ‘cmd not have heen possible, ie 


this convention Petitions 


deliv 


n national « be informed had vaveived. “To date 


of a formal Sen: a a charter for a a 


favorable report 


rt upon an applicat tion for ach 


The ‘authorities of the ‘college or unive ersity, i.c., the “trustees and the 
"president, should be favorably disposed toward research, 
2 There should be apparatus and | facilities available for research. 

_ The members of the faculty who : ‘sign the p petition should be men n who. 
had adequate training for 


There should have been a continuous output o research from the 


| 
— | | 
— 
— 
q 
Phe xecuuve resents t 
ters or ¢ lapters trom our Institutions 
«University of Florida and Massachusetts State College. Copies of the: 
the presentation toa com 
chapter. The ‘copyentions 


> 


There should be appropriations for research, | or at least a certain» 
ty of amount of the appropriations made to the scientific department 


neers should be available for apparatus for research, 
leers, 
In accordance with | those instructions from the “convention, 


in detail is sought about an institution in which a group ‘is contemplating 

_submitting a petition. Such information includes number of students in 
eeting the current year, five and ten years” Previous ; number of professors and 
lessor instructors ; number of undergraduate and graduate degrees granted; financial 
Ice in q resources, together with average salaries of the full Sst of 
in ts colleges and departments research activity a indicated by of 
Chap investigators, published papers, facilities for ‘Sor 
norial jae ; scientific training and record of the individual — signers of the 


= 


Sigma 


ment, confers ; with administrative officers and department he: ads, studies the 
ember 


prospects of development of the institution in the immediate future, forms 
a judgment as to whether the objects of Sigma Xi will be met if a chapte 
is established, whether the institution. will be benefited thereby, whether the 


to all 7 petitioners and those likely to be associated with them later can be expected 
| 4 


The official visitor makes formal report. of his findings to the Executive - 
~ Committec, and, basing action on other complete information and expert 


judgment about | an | institution, the: ecutive m iittee may, permit 
formal petition for a charter fora cha upter to come before a ‘convention with — 
recommendation to favorable consideration, several years may 
“elapse between the first preliminary inquiries from_ institution and 


final presentation ofa petition, and it may also happen that inquiries never 


these reach the petition 
t that There are six institutions now under consideration by the E 
‘' ommittee. 3, These studies may or may not result in a formal petition for a_ : 
charter for a chapter to some future convention. 
Executive | ‘Committee will welcome “comments and further instruc- 
“tions from the abieaidlin on this important task of investigation of institu- 
tions. four petitions this convention are the result of this 
carefully “conducted study. The reports of the official visitors (W ellesley, 
Professor Baitsell of Yale and Ellery of Union; Rice Institute, Dr. Durand 
of: Stanford University ; University of ‘Florida, Dr. H. : Knight of the 
U.S. Bureau of Chemistry. Soils; Massachusetts State College, Pro- 
fessor H. Parker of Harvard) are on file, together with the det ailed 
___ The convention will be interested to know. Pu at Wellesley 13 of the 
9 17 petitioners are listed in American Men of ‘Science ; at Rice, 15 of | 22; 
_ Florida, 42 of 5 52; at t Massachusetts State, 25 of 37. 


e, 


vote asa unit on petitions, ond: a three- 


or a cha 
anting a charter 


is appointed, who makes a personal survey of the ‘resources 


titute, 


rondi- 


make 
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in 


charters 1922 (38 out of the total of carry the ; 


the of me: Society in in operation since 1921, 


during the year sum $2,000 to nine a grou 
f : s. A nded is the list of the individu: 

of twenty- two applicants. Appen¢ d i ist duals, thei 
Position ‘on | project, and the sum ‘granted each: 


Professor. r Alan Arthur Boyden, Rutgers Univ $150. Poses: 
ye Serological Study of the Relationship of Crustacea.’ — 

_ Professor Leopold Ray mond Cerecedo, Fordham University, $250. Proj 

‘Development of a2 2-day test for the bio-assay of antineuriti: 

"Professor Forrest F, “leveland and Professor M. J. Murray, Lynchburg 

4 ‘College, $300. Project: : “Raman effect and molecular structure, 
eee: Maurice Ewing, Lehigh University, $200 (on condition ‘that 
he $161.. 25 from some other source). Project: Geophysical 

investigations of oceanic basins.” (Since “meeting of the com- 

Lehigh University has awarded Ewing the amour 

Professor. George William ‘Hunter, University, $250, 
Project: of the reaction the host to ‘the penetration o! 


Professor ‘Louallen F, ‘Miller, University of ‘Min nesota, $250. 


Solar ‘radiation by spherical absorber.” J 


the X-ray tubes and radium packs in 
a arious city hospitals. . Design and construction of Geiger Muller tubes 


for 1 uring high intensity radiation.” 
Professor Jens Rud Nielsen, University of Oklahoma, $200. ™ Project: 
‘Raman spectra and structure of simple polyatomic molecules. 


st 
Mr. Aaron John Sharp, University” of Tennessee, $250. Project: 
“Study of types and distribution of certain bryophytes and sperma- 


of a and record and the recommendation some 

i the faculty competent to express judgment. | The credentials are revi iewed 

a special: committee of award appointed annually by your president. The 

Si fields of work ; are at present limited to biology, chemistry and phy sics, an 


— > 
4 rovision 

— 
4 
Z 
— 

—— 

n, construction and Calibration of suitable apparatus tor meas 

— 

4 

| 

— 
ke — 
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: the number of candidates is limited to one student i in each field i in the ‘institu- 
1. Th of ns nami 

tions which present them. number institutions “naming. candidates 

— 7 varied from five to seven, and the awards from ten to nee ne 


mittee of award is headed by P rofessor E. 23 Lawr renc e of the University 


7 This year the candidates number five, from three institutions. . The com- 


Society q Calitornin * following awards have been made: 

Bondi, Jr., ‘Massachusetts. State College, “ Effect of Bacteriophage 
S of Certain Members of the Coli-Aerogenes Group of of 

their Newton, Massachusetts Stat ite College, “Precipitatic 1 
Ammonium Molybdates by Nitric Acid.” 


chhr; 
RAN, 
mn that In the first quarter century, and a little more, ‘a the life of our ies 
hy sical Society, its activities were largely confined to ehapter meetings, the annual 
ec of such undergraduate and ‘graduate students showed in their 
amount os student career special promise of future achievement in research, and the oe 
publication in a QUARTERLY journal of desirable scientific articles. Since 
Sol the: special functions of S igma xi in fulfillment of its 
tion of promotion of research in pure and applied science, 
aa 
roject: 


roject: 
meas: 
udiation 


ostering and maintaining fraternal relations among investigators 
authorizing chapters and clubs outside educational institutions. 
_ d. Granting chapter membership to individuals who hav e, by actual work 


investigation, exhibited aptitude for ‘Scientific res Se earch. 
= Granting chapter associateship to undergraduates who have shown 
marked excellence in one or more departments of pure or applied 2 
— \ppointment of an official jewele who | alone is authorized to issue " 
e Society’s emblems on ers. from the national se ‘retary, 
horized establishment of a permanent amounting 
ne basis The award of grants-in-aid of research. 
award of prizes for research ‘accomplished and in progress. 
eviews k. The award of certificates in commendation of “research to properly 


The ‘qualified. students of educational here ther 


— 
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SIGMA XI QUARTE RLY 
tee presentation of an annual lecture at the n meetings of the “Associ ati : 
for the Advancement of Science. 
om ‘Maintaining an annual series of lectures on the most recent work in 


Executive Committee is of opinion that the ti me has now 


arrived when a definite Sigma policy must be shaped, embodying all 
activities a a pli an er expansion ‘in the 


is at consists of Gortner, Minnesota, Professor 
_ Leuschner, California, and Professor Miller, Case, representing the E secutive, 
Committee ; Professor Parker, Harvard, and Professor Baitsell, Yale, repre: 
senting past officers of the Society ; Mr. Davies, Rensselaer, and Mr. her 4 
Cornell, representing the alumni. It is that the committee will 


prepared | to Present a 
Society. 


The Setting al 1 Gel—Physiological I [Implications 
M. P. -Applebey, Trans. Far. Soc., 26, II, 642 (1930). 
Fremy, Ann. Chim. Phys. (3), 38, 314 (1853). 
_ °H, Freundlich, F. Rogowski and K. Sollner, Koll. Ch hem. Beiheite, 3 


. Graham, J. Chem. Soc., 17, 318 (1864). at 


B. Hurd, before Colloid Section, A. S. 1937, 
B. Hurd, J. Phys. Chem., 40, 21 (1936). J 
18 B. Hurd and D. H. Carver, J. Phys. Chem., 37, 321 (1933). 
CB. Hurd, W. Fiedler, Jr., and C. L. Raymond, J. Phys. a 4,3 
B. Hurd and H. A. Letteron, Phys. Chem., 36, 604 (1932). 
ole, "agi °C. B. Hurd and P. S. Miller, J. Phys. Chem., 36, 2194 (1932), 
B. Hurd, C and P. S. Miller, J. Phys. Chem., 38, 06) 
B. Hurd and H. J. Chem. Soc., 55, 2607 (1933). 
and A. J. Rabinovich, Trans. Far. Soc., 31, 284 (1935). 
.. Krishnamurti, Nature, 124,690 (1929), 
. Langlois, Ann. Chim. Phys. (3), 52, 331 (1888). ae 
V. Lenher, Z. Physik, Chem., 53, 351 (1905). 
Maschke, Ann. der Phys., 222, 90 (1872). 
**L. A. Munro and C. A. Alves, Can. J. Res. B., 15, 353 ee. 
a Mylius and E. Groschuff, Ber. 39, 116 (1906). ie : 
26 Wo Ostwald, Koll. Z., 46, 248 (1928). 
27 M. Prasad, S. M. Mehta and J. B. Desai, J. Phys. Chem., 36, 1324 (1932). 
hee °° R. C. Ray and P. B. Ganguly, J. Phys. Chem., 35, 596 (1931). 
ed PWD. Treadwell and W. Wieland, Chim. Acta, 13, 842 
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REPORT OR 1937 


Your secretary reports on matters which, while routine, are of daily impor- 

ance in ‘the conduct of the Society’ 's ever- r-expanding business. _ The president's 
Snow 4 port lists the present- day activities s of the: Society | y and that will give you some a 


ing al $ of how the demands on the secretary’s oflice have increased in the last 


in the The of the re of the sec As to the conven- 
ed and er de 
Ofessor w ork of the office. 
repre THE Sama Xr CENTEN 


Norton, 

will ¢ It over “1,200 pages, ‘contains. ‘he fifty-year history of the Society, 

of the Jam B the history of | each of the sixty-eight chapters whose charters had been 

— oa up to and including the year 1936, and the history of the twenty-six 
Do Sigma Xi clubs in existence in 1936. It gives the names of our more than — 
40,000 and associates printed twice : (a) in the chapter enrollment, 


his” “field: of work, ; wd his last known (b) 
alphabetical index. It gives also a hobbies index, containing 5,000 names 
(all who stated a hobby i in response to: the request for biographical informati 
‘sent out | from the: ‘secretary’ s office in 1935 1936). hobbies 
arranged alphabetically, individuals listed under each 
Other of the volume of the living founders 
who were present at the semi-centennial celebration in Ithaca, June 20, 1936, 
and of the stately memorial tablet in bronze erected by the Society on a - 


- pede stal given by the trustees of Cornell University ; and reproduction of the 
minutes of the first six meetings of the parent chapter where national policies 
were taking shape. a. hus are preserved in permanent form, and made avail- 
le for the entire organization, the small beginnings « of the Society of the 
Sigma Xi, which has expanded into the present important and influential 

a of the scientific world, and which is still expanding A 

The edition numbered 4,000 copies, ‘of which have already’ been. 
= ‘toa as “many subscribers. Te are sending out ‘copies to new sub- 
scribers at the rate of six to ten a week, but ‘we want to be able to keep in. 
storage at least 300 copies to meet ee subscriptions during» the 


_ Of course in a completed work of this kind, or i n any important work, © a 
“the worker is interested ‘in, and looks, for, inaccurac typing a 

printing 85,000 names, one would expect clerical and typographical errors, — 
To date, we have learned of one such, but doubtless there are more 


subscriber expressed that title 
from the printed 


tly it appears 


A error, is apparent printed list of the 1929 initiates 


| 
lation 7 
7 
a 
0). 
» 
fte, 37 
41,33) 
38, 663 
(1932). 
130). q that the Name Was printed in the HMistory exa 4 
Osis 


Research, a Study of the Upper ‘Ain? by Dr. Wills 
“Genetics and Evolution,” by Dean Fernandez Payne, Indiana Universi: 


SIGM. 4 XI QU: 4RTERL 
rnell Chapter in that year appear | in the History. | 
to As, records on file in the secretary 's office shows” the. to 
startling and inexplicable fact that we do not have any record at all, j in te 
chapter” files | or the alphabetical files of the secretary's” s office, of the 4 Person 
whose names are unfortunately omitted from the printed History. W ith tee 
“cooperation of the secretary of the Cornell Chapter we are now complet 


‘the records for ‘that year, but of course” the the individuals 


view of the many. scientific ‘journals which publish the results 
in special fields, and ‘of interest and value to workers in thee 


7 fields, and in view of the further fact that Sigma Xi members and associat: im 


constitute a companionship of workers in all fields, the stated and defn 

editorial policy of the Society’s “official journal is to find and publish pa pape a 
calculated to be of interest to all . our, constituency, rather than to any 
group. The ca numbers have expressed this policy fairly well. Ele 


and | Selenium i in Soils,” by Dr. H. Chie 
e U. S. Bureau of Chemistry and Soils. 
Scientific P lanning,” b -. ‘Pr ofessor G. H. ‘sages, Purdue Un 
“Education and the Present: orld Crisis,” by the late Dr. Will 


Alanson W hite, at the time the paper was given, Superintenden: | 
Elizabeth Hospital, Washington, D. C. 
“The Unity of Science,” by Professor B. Cornett 
by Professor A Leuschner, Unie 
of California at Berkeley. 
“Power and Civilization,” ” by Dr. W. F. Durand, Stanford University [3 


“Clinical Investigations,” by Dr. William | University 


“Psychophy siologic Relationships, Dr. nst Gellhorn, 


Medicine, University. of 


“The Urge to Know,’ by Frank Studer, Union Colleye 


“The W jisdom of the Mi Mind,” by Professor John Fletcher, Tu ‘Ton 


Inheritance of Emotionality, by Dr. Calvin S. Hall, Wester 


“Plant Dr. Burton E. Livingston, Johns Hopki 


—| 

9 
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ASSOCIate 
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sh pape: 
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endent 


Unive 
Snivers 


ils k 


Jniversit 
versity 

College 


lege. 
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Wester 


__ The June issue of the year the full” account of the WwW illiams 
Memorial at Ithaca, with photographs of the founders who nib present. 
Two of these, Professor Wing and Mr. Knickerbacker, had not been ab 
to attend the semi- -centennial a year r ago. t hus, with the photographs ‘repr 
duced in the Half Century Record and History, we have in permanent form : 
photographs of all five of the living in the the 

- Your secretary is of the definite opinion that. the time has arrived for 
transferring the editorship of the SIGMA _ X1 Qu ARTERLY to an editorial 7 
board. The | present editorial policy is probably correct, but the importance 
and influence of the journal and its large subscription list (over 16,000) | 
requires that editorial responsibility be placed on more competent shoulders _ 
Your “secretary” desires ‘to emphasize the implications of that large sub- 


scription list (16, 500 for the December issue). ate 


a The address list is maintained in the secretary's office, of course. That 


“cA the only place where the frequent necessary cha langes can be made. 
That means that four times a 16,000 wrapper S are ade iressed— 
~ annual total of 64, 000 wrappers. ortumntely the Society now owns 
electrically dr driven addressograph, and the time required for 
addressing wrappers has been reduced from ten days for two clerks — 
to approximately four d days for one cl clerk. 
b. It is difficult, almost impossible with | the ‘clerical force at the Society 
ra command, » to keep the address list correct, up to the date of any 
‘single issue. An avalanche of changes" descends on the se etary 
office with the September issue, and a somewhat smaller number, but. i 
‘a still large, with the June issue. This is a normal condition w ith ion 
Each academic year sees 
_ alteration in chapter ovelbintats, due to faculty migrations, » especially 
the younger groups. secretary’ s office cannot the cor- 
chapter “enrollment until. well well into October— that is, not until 
after | the September issue, which gi goes to the addre 


correct in June, but are not correct in September. 

Each Spring brings v us the 1 names and addresses of the new members and = 


associates, and this constitutes another cause of address inaccuracies in the 


‘fall. It is the policy of the Society to send the QUARTERLY to each newly | : 


_ initiated member and associate for one year following | the date of initiation. 


- Since most elections take place i in the spr ing, ‘the addresses o} of ‘the initiates 


on the cards sent to the national secretary are those of that particular time— 


many cases the institution where the individual has been initiated. 
_ of the students, having completed their college or university work, leave the 
institution | in June, and of “course chapter “secretaries not n 
changed address. the QUARTERLY goes to the individual at the address 
on the filing card, which is frequently incorrect. At the expiration ‘ro 


year, all those names must be re moved from the ira i and files 


Ps, 


> 
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number o stal returns after the Septembe 4 
to se vundred copies, with the expense 
of returned postage "of clerical time in changing» the ‘records. 
WW ‘hat | do you think is the way | out of this difficulty ? g Shall we publi 
ag 
in other months th n March, June, September and December, $0 | as to bring 
one issue in Seuaaiiae’ ? Shall we abandon the policy of sending the jour, 


for one new initiates ? he and th 
ms 


rassed s 
HE Sica ‘Xr Insienta. 
Sine: 1922 the Society has had an offic af jeweller, and all orders fy a 
roug f th ary ue 
emblems are issue d through ‘the o ice ‘the national secretary 
- authorization of chapter secretaries. This procedure is necessary to secur f 
- uniformity of style, and to protect the emblems against counterfeiting and 
against sale to . other than bona , fide members and associate s. F From 800) » 
1,200 orders are filled year. Very few instances of manufacture 
Sigma Xi emblems by other than the official jeweller and of sale to unident: 
fied individu als to the knowledge of the national s sec! retary. . The lates 
; infringement of the Society’ s property rights in its own. insignia will interes 
ws you, as well as confirm the wisdom of our regulations regarding the many 
facture and sale of our emblems. It came to light month. An ind 
vidual was ‘elected. to associateship by a chapter in the Middle West in 19% 


A friend, wishing to make him a gift, pommaaae him with a member emblen 
g I 


to. ‘withou either ftom the chapters secre 
tary or the national secretary. “ot One can realize the embarrassment of th f 
ae recipient at possessing a Sigma Xi emblem to which he has no right, Symp 
thize with him, and admire h his honesty in bringing the ep “episode to the 
knowledge of the national We have offered to issue to the 
a troubled individual an official associate emblem, and give full credit for the 
member emblem, although it is not a a product of « our own) jeweller. The 
49 offer has not been accepted to date. _ The secretary of the chapter in which q 
this incident occurred is of the opinion that the offending jeweller is wel E 
know yn, with a local branch, and that it sells Xi emblems to an 


who asks for them, without identification. aba! 


now prepare to distribute of stationery the official 
seal of the So Society: emboss sed in white {the Society's colors) and the name 


are here fer your inspection 


OFFICIAL Dirtomas 


diplomas are on a kind of parchnet 


XIQUARTERLY 
— 
q 
— 
E 
— 
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— 
| 
0 sheets, and $1.00 per 106 Sample 
For many years diplomas for members and for associates have bet! 
— available. The wor 
&§ changed several times a 
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SECR 

‘and carry the ‘seal of ee Society on a gold teal, held in pl ce by a 

ribbon. Beginning with 1938 elections, ‘the 
arrange for embossing the certificates with the name of the individual, the : 
chapter name, » and the date in of type to that used in the 
diploma itself. 


at a cost of 30 cents. 


Xi p Derma- 

ue 
edhe in charge of the actin of income taxes, to the etfect that all 
“contributions to Sigma Xi tax “may be the 


annual income tax returns. 


a ON OF Cu APTER AND CL UB ibid 


at 


club secretaries, secretaries are expe cted cards 


for newly ‘elected members and associates for filing in the permanent records © 
of the Society. These are the only source of this necessary biographical be 7 
“information. T = cards give the name and ‘mailing address of the individual, 
‘date of election, field of work, group from. “which elected (undergraduate, 


graduate, faculty). — When these cards reach the office of the national = 


‘secretary, a card is typed for the alphabetical file of members and associ: ates, = a = 


a stencil made for addressograph, which also constitutes a 


"graphical file. Chapter secretaries are also expected to submit each fall q 
(as noted elsew here) the chapter enrollment for the year. | What this: mean: 
in the office of the national secretary you can readily understz and, it 
: is recalled that in 1921 there were thirty-four chapters and in 1937 there 
seventy-two chapters. In 1921 there were no clubs. In 1937 dere are 
thirty- four, The filing of these cards and lists constitutes only one part 
‘. work which the chapter secretary is called upon to do in his chapter. 
In the main the respons sibility is. carried prot mptly and a accur 


To date (December 14) filing cards for new members yer penal 
elected in 1937 have be 


yracuse Indiana 


entucky 


Cansas State Brow n 


Pennsylvania State Princeton 


Smith Washington Universi 
isconsin | 


— 
puis 
the inspection of the delegates. 
— — 
ry oc 
ting will i some idea 
a the amount of chapter and 
— 
_ 
q 
New York University 


SOCIETY FOR 1937 


‘Sale of i insignia in 1936... 


Treasurer's office (total, $215. 


office filing “cabin 


2,716. 

65 


€ expenses 


Grants-in- aid for 1935- 36- 37. 
i = 


te 
RE 
—  ™ 
— 
office (total, $5,114.39) 
— Secretary's 
— 
— 
— 


3,910.78 
976.68 


q Borrowed from, Society funds... 
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EPORT OF THE ISUR, 


ALUMNI FUND 
‘RECEIPTS 


on hand, er 31, 1936... 


and and M. 300. 0 
250.00 
150.00 


4 


| | 


as 
BReceipts 1937 ............ wi 
18,530.03 


pCost ot 3,164 copies of Sigma Xi sent to con- 


$11,865.57 865.57 
Treasurer. 


1000000 
200.00 
im 

— 

| — 

— 
a 

— — 
rer. B. Pr | 


carried at 


~All comp companies continue to pay interest on their bonds except. the ‘St. La 
and San Francisco Railway, which is in receivership. ee a 

$1,000 Amer. Tel. & Ti el. Co. (1943) bond at $ 


| a $1,000 Baltimore & Ohio Railway 5% (2000) bond al 


$1,000 Philadelphia ‘Company 5 % (1967) bond 
~ $1,000 Erie Railroad Company 5% 
southern Railway 6% (1956) ‘bond at. . 


3% (955 ) bond 
Treseury 3% ( 1955) bond at... 

. Treasury 24%% (1939) bond at 2010.74 

Treasury 2149 (1939) bond at 
. Treasury 2 % (1939) bond at.. 1019.57 

000 U. S. ‘Treasury (1939) bond < 
$i, 000 U. Ts reasury 26% bond 


New York cae 
York City 4% 
York City 4% (1941) bond at... 
York City 4% (1942). bond at 50 
$1,000 Southern California -dison bond at.. 1,065.00 
$1,000 Southern California Edise on Co. 334% ond 


$1,000 Consumers Power Co. Je (1965) bond at.. 057. 50 
000 Edison Elec. & Tilum. Co. To (1965) bond 
$1,000 Edison Elec. & Illum. Co. 
000 General Motors: Acceptance 3% (1946) bond at. 027 30 


$1,000 General Motors Acceptance Co. 3% (1946), bond 1,027.51 


‘000 Consolidated Faison 

047. 50 a 
1,047 
1,069.06%4 

$1,000 U. S. Tressry 1986/4) 

000 U. 


$1 000 


— 
i $1,000 Canadian Pacific 5% (1954) bond at...................... 10100 Tr 
a 
it 
— 
ff oa! 
— q 
2 
4 
outhern Pacific Co. (1969) bond at................ 907.00 


999.06 
942.50 
042.5) 


19.371, 
19.374, 
19.371, 
19.37% 
19.37% 
98.50 
98.50) 
98.50 
98.50 
98.50 
98.50 
65.00 
57.50 
57.50 
71.25 
71.25 
50 
73) 


73) 


7.50 
7.50 
19.06% 


9.00; 


9.0645 


942.50 


—— 


REPORT OF OF THE TREASURER 
We have audited the accounts of the Treasurer of Sigma Xi for the year 


nding December 31, 1937, and certify th: at the income shown by the books of 


he Treasurer has been duly accounted for, that payments have been properly 
ouched and that the balance sheet and accounts submitted contain a true state- 
ime ent of the financial condition of the Society. We have also examined the — 
securities: in the Legged hes the Treasurer and find the following bonds: $l 000 
Amer. Tel. & Tel. $i “St. Louis and San. Co. 
of ‘$1, 000 Baltimore & Ohio Railway ; $1,000 P hiladelphia 


= $l 000 Erie Railroad ; $1,000 ‘Southern Railway ; $1,000 Philadelphia Co. ; 


000 Canadian Pacific; $1,000 U. S. Treasury $1,000 Treasury ; 
U.S . Treasury $1,000 U. S. Treasury ; $1,000 Treasury; $1,000 U. Ss. 
4 Treasury ; $1,00 U. S. Treasury ; $1,000 U.S. Se reasury ; ; $1, 000 U.S alias 
$1,000 U. S. Tremsery >: $200 New York City ; $200 Mew ‘York Cer: $200 New 
@ York City; $200 New York City; $200 New York City; $200 New York City; 
$1,000 Southern California Edison; $1,000 Southern California ‘dison ; $1 
ower; $1,000 Consumers Power ; $1,000 Edison and Tilu- 


minating; $1,000 Edison Electric and $1,000 General 
Acceptance ; $1,000 General Motors Acceptance ; $1,000 General Motors Accept-- 


ance; ; $1, 000 Consolidated E “goes --$1,00 000 Consolidated E Edison; $1, 000 Con- 

| We solidated Edison; $1,000 U. _ Treasury; $1,000 U. S. Treasury ; $1, 000 U. S. 4 

Treasury; $1, 000, Southern Pacific : $1,000 Southern Pacific. 


‘id Frank X. Farr, 

adi 


q 
Louis 
991.95 
796.35 
979.5) 
010.00 
— 


a 


o Mr. Edward E Mery, 


a Reference is made to the evidence submitted by you for 
status for F income tax purposes in order to whether 0 or 
“not contributions to your ganization llowz able deductions 

The that you are not incorporated organize | 

in 1886 with the object of encouraging “original investigation in science, pure | 


and applied, and the special functions | of y your | society in . fulfillment of | the above. 


object are stated to be as follows: 

(a) ‘The holding of meetings for the discussion of scientific subjects. — 


in E Federal 


ral among investigators in 


(e) The su of fellowships for research. 


Your work is carried on through institutional and alumni chapter rs chartered 


by you in. approved institutior 1S for the advancement in 

Your society consists your “constitution 
pron ides that only a professor, instructor, or other member of the stafi at the 

stitution who has shown noteworthy achievement as an ‘original investigator 

in some branch of pure or applied science or 2 student in- the institution who, 
_ judged t by his actual \ work of im investigation, has: exhibited an aptitude for 
scientific research, may be. eligible to election as a a member in a , chapter at any 

a 
our "secretary “states” that, in accomplishing you honor with 
memberships young men and women in colleges and univ ersities who show 
special “aptitude for scientific research, publish a scientific jour nal ‘and make 
Be corm in aid of research, Y ou make no effort to influence legislation, have 

nd no part of your income inures to the benefit of any private 
The report ot your treasurer for the year 19% 
tes S receipts: principally from chapter assess sments, initiation fees, interest 
estments, sale of securities, and for the semi- egrucmoadh endowment fund 
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tion of your journal, traveling expenses of “officers and your semi-— 

: Based ‘upon the facts presented, ee is held that you are entitled to exemption A 
nder the provisions of section 101(6) of | ‘the Revenue J Act of 1936 and the © 
corresponding provisions of prior revenue acts. a ou are not, therefore, re- 
guired to file returns for 1936 prior years, and f future returns will not be 


pequired $0 long as there is no change in your organization, your purposes, 


r method of operation, 


Any changes in. your form of organization or method of operation, as shown 


by the evidence ‘submitted, must be immediately reported to the collector of. 
; internal revenue for your district, in order that ee — of such changes upon 
your p present exempt status may be determined. - 
The exemption granted in this letter does 1 to taxes. levied under 

other titles or. _ provisions of the respective revenue acts except insofar as_ 


exemption is granted expressly under those provisions org: cone 
enumerated in section 101 of the Revenue | Act of 1936 and the corresponding 


provisions of prior revenue acts§ 


Contributions to your organization by individual donors are’ deductible by 


such individuals at their taxable the manner to 


tions corporations is section of the Revenue Act of 19 
zg. copy of this letter is being transmitted to the collector of internal revenue 


y direction of the Commis 
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eport of for 1937 
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‘The x national secretary desires in this annual report to express appreciation 
of the way in which chapter and club secretaries “meet this” obligation » to the 

national - organization. _ Their cooperation is splendid, and the Society as a ae 


University” of Illinois 


Be 


i 

— 
— 

in — 
— 

— ie 
| 
193%) 


ebraska ..... 
Ohio State .... 


Stanford 


California 


Michigan | 
Illinois 


Northwestern 
Syracuse | 
7 Wisconsin 


Purdue .. 


Univ. of Wash 
Worcester. 


Washington Univ.. 
Dist. of Columbia. . . 
Texas 


Mayo Foundation 


(formerly Ames). 
Rutgers 
McGill 


= Perkins 

alif. Inst. o 

Technology 
New York 

Cincinnati 

Mich. State ... 


Lehigh 


‘Kansas State 
Col. of Medicine 

‘ Univ. of Illinois. . 

State... 
Oklahoma 
State Col. of Wash.. 

Wyoming 

Rochester ... 
‘Pittsburgh 
Harvard 


California 
At Los Angeles... 
Inst. 
of Technology 
‘Tulane 
esleyan 
Smith 


Ww ashington.. 


‘Inst. 
Technology 
Oregon State 


of 


K. M. Wiegand 
H. S. Van Klooster.. 
E. S. C. Smith... 
N. P. Sherwood.... 
A. F. Kovarik 
F. K. Butters 
H. W. Manter 
F. A. Hitchcock 
J. L.. Appleton 
H. E. Walter.. 
H. Croft.. 
C. P. Stone 
E. O. Lawrence..... 
W. Webb 
R. 


. Higbie 
Metcalf.... 


H. A. Simmons...... 
C. C. Spencer.. 
H. W. Mossman.... 
Grondal. 
R. A. Beth... 
M. G. 
E. Anderson 
V. du Vigneaud 
R. Henze 
George. 
E. French... 


Biester...... 
J. D. Garard 
B. Collip 


H. Stauffer... 
Brinkmann 
B. 


P. Ww. Merrill. 
E. 


Hutson... 
| A ‘Carpenter 
P. L. 

W. 
R. K. Nabours 


. J. Wiggers 
. P. Eisenhart..... 
. Bernheim .... 


W. 


. Lincoln... 
_R. 


CM Blumenfeld. . 


R. Johnson.. 

H. E. Stevens. . 

V. Rojansky 

W. C. McNown 

L. 3. 

J. M. Bryant 

E. N. Andersen 

W. G. France....... 

Cc. W. Mi 

Beth L. Wellman.. 

S. B. Morris 

N. E. A. Hinds..... 
WwW. 

A. J. Dempster... 

H. H. Willard.. 

Schulz. 

}. E. Barnes. . 

. M. Louttit 

N. R. Ziegler 


A. W veil 
A 

E. 
x: Vv. 


M. L. 


B. E. Lischer 

N. 
LaCoste... 
. Bollman 


Carolina 


V. E. N 

M. A. 

C. V. Christie 
Price 
. Jahn. 


R MacLeod. 


H. 


. Wilson.. 
A. 
S. W. Clausen 
J. Taylor 


F air 


G. R Robertson... 


OSS... 


H. B. Goodrich. . 
Myra Sampson...... 


T. R. Alexande-.. 


F. O. McMillas 


. Schoewe. . 
F. Mc Namara. 


. C. Fernelius..... 
H. Mitchell 
. F. Mengert. 
K. M. C 


Pp, 


R. G. Sanger 


LJ. S. Gault 


E. G. Young — 
a L. Burington.. 
Hartman. 


Richards. 
Lawton... 


R. Ww 


R. Gibbs... 


M. M. White...... 
H. S. Owens... 
H. J. Creighton 


P. Schaible 


Heineman. 


. D. Singewald.... 
. M. McKinley.... 
. M. Carpenter. 
Muntwyler. . 

W. 


‘Warner... 
J. B. Wilbur... 
H. Cummins......... 


Cc. L. 


— Furnished by the Secretaries of the Chapters 
Union A. H. F 
4a D. Mitchell......|D. P. y, £ 
— Colorado ... = Hugo Rodeck........ W.K 
-|O. S. Adams....... | Wm. Ley 
Allen........ | E. V. 
Bost.........|R. W. Balm { 
A. K. Oliver........|A. 0h jnive ty 
D. L. Holl..........|D. 
a M. Pullen....... | M. W. 
F. C. Lindvall.......|H. J. 
> | n....../S. B. Ara 
|R. W. Hall.........]P. B. Carwile.......) A. Bots 
|C. G. Eichlin.......|C. E. White........|C. 
|Martha Kramer......|H. H. Laude.......| J. 1. 
R. W. Keeton....... | G. yon Bonin.......+ W. H. Welker......{1. Pil 
| J. L. Dean.........]L. A. Doggett.......|T. B. 
Bruce. | W. B. Owen G. H. Sui 
Bert 
pirate 
— W. 
.|L. W.Parr.........]P. W. Bowman..... | P. W. 
W. R. Kirner.......|J. B. Rosenbach.... | C. R. 


Garth. 


E. Bennett. E. R. Hitchner Sw M. D Swe ama: 
p. A. Foote.. .... | M. D. Cody M. D. Cody 
D. 


2° 


W. Atwous. 


2 


H. Shideler . Van Tassel. an Tassel 


= 


Flor. 
er....|H. F. Godeke...-- W. M. Craig...-+- 
F. O. Smith }. D. Shallenberger. - 
* Wingard. .. Threlkeld. . 
w. A. Ver W icbe. 
D. R. Clippinger 
EL Wildis = 


H. P. Seine J. F, H, Douglas... 
J. Martin 


Pinney 
Helen S. Mackenzie. . 
P Lillian S. Wolfe 


Loope 


Mae 


— 
= 
— 
— 
sity . E. Porter 
ty of PM. Roope 
— 
pte 
| 
S. B. Ares 
R H. H. Wolff 
Cc. G. V. Martin 
J. L. fil I Misbach 
I. ity of w. H. Gardner 
G. H. Sun 
D. Saal Litian Wolfe 
_tinford 
Ww. MW 


insignia of the Society a are available. the. office 

_ the National Secretary. _ They are made in various styles and siz 
and in white and yellow gold. Orders for these i insignia are issued | 

— through chapter secretaries, and must be prepaid. Information abou I 
prices may be obtained from chapter secretaries or thy 


DIPLOMAS FOR | MEMBERS AND ) ASSOCIATES 


These diplomas are av available in any "quantity at 10 cents 


= Diplomas can be engraved with the name of "the individual and of the 
os, — and the | ‘date of initiation at 30 cents each. — Orders should be 
sent to the National Secretary, should specify whether for members 


_ or associates, and s should be accompanied by al 


aoe _ Index cards for: new ly | elected members and associates are avai 
‘shle , gratis upon requisition from chapter secretaries to the Nation: 
Secretary. These cards should be made out in duplicate, one se 
being retained for chapter files and one set being sent to the Nationa 


| Secretary for filing in the permanent | records of the national ; organi- 

Printed copies of the National Constitution, containing all amené. 


ny ments to date, and all recent interpretations as made by the national 
Officers on request of chapters, are available at 9 cents each from 


= 


an 


CHANGES ¢ OF ADDRESSES 


Chapter secretaries are asked to send to the National ‘Secretary 
: in October of each year changes in their enrollment lists as follows: 
_ 1. Names and addresses to be deleted from the previous list ; 2. Names 
and addresses to be added to previous list; 3. Changes of addresses 
of those on previous list who may have moved to a new y addres 
since the list was submitted. = ve 
So: 
SIGMA XI Ss 
Lae de Stationery in the official color of the Society is is ‘now w available for 
i. age chapters and clubs at $1 per 100 sheets and $1 per 100 envelopes 
ae The letter sheets bear the Society’s seal embossed in white but n0 
oe . The envelopes. are the official square | envelopes used by the 
national officers. Printed heading on the sheets and printed am 
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